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Four l&nndred a»d •i0l&ty-fo«rtl& meetUtg* 

May 29, 1860. — Annual Meeting. 

The President in the chair. 

The Corresponding Secretary read letters acknowledging the 
reception, of the Academy's publications ; also from the Ento- 
mological Society of Stettin, and the Royal University of 
Christiana, Norway, accompanying donations to the library. 
Also, a letter from Theodore Lyman, Esq., Fellow of the 
Academy, presenting a copy of the Histoire et MSmoires de 
VAcadSmie des Inscriptions, Vols. 1 to 50, inclusive, and 
Index, and fourteen volumes of the MSmoires de V Institute 
complete to the year 1818. 

The thanks of the Academy were voted to Mr. Lyman for 
his valuable donation. 

The Treasurer presented his annual report upon the finances 
of the Academy ; which was ordered to be entered in full upon 
the record-book. 

Professor Rogers reported, from the Committee on the Li- 
brary, that 236 volumes and 416 parts of volumes have been 
added to the library by gift during the past year, and 213 
volumes and 268 pamphlets by purchase. Also, that 723 vol- 
umes have been borrowed from the library during the year. 

VOL. V. 1 
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2 PROCEEDINQS OF THE AMERICAN ACADEMT 

Professor Lovering read the report of the Committee on 
Publication, detailing its operations during the past year. 

In behalf of the Council, Professor Gray, its secretary, read 
the following report upon the changes which have occurred 
in the persanelle of the Academy since the preceding annual 
meeting : — 

Since the last annual meeting, the Academy has elected six Resident 
Fellows, three Associate Fellows, and two Foreign Honorary Members. 

Three of the newly chosen Fellows belong to the First Class ; one 
to the Second ; and two to the Third Class. 

Of the Associate Fellows, one was chosen into each Class. 

Of the Foreign Honorary Members, one, M. Liouville of Paris, 
belongs to the First Class, Section 1 : the other. Professor Valentin, 
to the Second Class, Section 3. 

These accessions exactly equal the number of vacancies which have 
been caused by death during the past year. 

Within this period, ^ye Resident Fellows have deceased; viz. 
Hon. Thomas 6. Cabt, Hon. Rupus Choate, Rev. Db. Wil- 
LARD, Mr. Benjamin A. Gould, Mr. William Wells, — all of 
Class HI. 

We have lost three Associate Fellows; viz. Thomas Nuttall, 
of the Second Class ; Horace Mann, and Washington Irving, of 
the Third Class. 

Also, three Foreign Honorary Members ; viz. Robert Stephen- 
son, of Class I.; Karl Ritter, of Class 11.; and Frederick 
William Thiersch, of Class IIL 

The anniversary meeting offers a fitting occasion for some tribute, 
however cursory, to the memory of the Associates whose death we 
have to deplore. For important assistance in the preparation of these 
obituary remarks, the Council offer their acknowledgments and thanks 
to several Fellows, who kindly responded to their call, and of whose 
help they would gladly have availed themselves more largely. But 
our statements upon the present occasion must needs be brief and 
general. 

Indeed, two of our late Associates, Choate and Irving, were men 
whose mark and fame render all comment, which could be offered 
here and now, superfluous. Prompt and fitting public eulogies have 
already been elsewhere pronounced over the remains of the most elo- 
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OF ARTS AND SCIENCES. 8 

quent advocate of our time ; and, still more recently, over those of the 
popular author, who down to the close of a long and most honorable 
life continued to adorn, hj important works, that American literature 
to the formation and general recognition of which he had, even in early 
years, contributed more than any other writer. ^ 

The earliest loss from our immediate ranks was that of the Hon. 
Thomas Grates Cart, which followed within a month our last an- 
niversary. Mr. Gary was bom at Ghelsea in 1791 ; was graduated at 
Harvard Gollege in 1811, and admitted to the Suffolk bar in 1814. 
After a residence of several years in Brattleborough, Vermont, in the 
practice of his profession, and afterwards in New York, where he 
engaged in commerce, he returned to Boston, where he passed the 
rest of his useful and honorable life in various business pursuits, and in 
the occupation of many important trusts. He died on the 3d of July 
last. Mr. Gary was a man of refined literary taste, a lover of art, and 
a careful student of moral, political, and economical science. His 
numerous published articles, lectures, and reviews upon these subjects, 
and his more elaborate Memoir of Thomas Handasyd Perkins, show 
him to have been a vigorous writer and speaker, in a pure and idio- 
matic style. His sterling integrity and good sense, and unaffected dig- 
nified manners, his active interest in educational and social questions, 
and his efficient administration as President for many years of the 
Boston Athenaeum, and in other responsible trusts, are well remem- 
bered by his associates in this and in other institutions. . 

Rev. Samuel Willard, D. D., was bom at Petersham, Mass., on 
the 19th of April, 1776, was graduated at Harvard Gollege in 1803, 
became Assistant Preceptor in Exeter Academy in 1804, and a Tutor 
in Bowdoin Gollege the following year. He was ordained over the 
Unitarian Ghurch in Deerfield, Mass., in 1807, elected a Fellon^ of the 
Academy in 1816, resigned his pastoral charge on account of loss of 
sight in the autumn of 1829, andMied at Deerfield on the 8th of October, 
1859. These few data indicate all the principal epochs of an unevent- 
ful, but a valuable and useful life. They suggest no title to celebrity ; 
but they present a modest and valid claim to that respect which justly 
attaches to intelligence, virtue, and piety, and to a faithful and exem- 
plary devotion to his sacred calling. His publications were few ; but 
they are creditable to his learning, good sense, and Ghristian temper. 
Among them is a collection of hymns, many of which were of his own 
composing, and prepared with reference to an original theory, which is 
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elaborately explained in the Preface. Daring the thirty years of his 
total blindness, his memory, which was naturally good, was coltivated, 
as is not nnnsoal in such cases, to great qaickness and accuracy. 
Besides retaining with literal exactness nearly the whole of the New 
Testament, he is said to have solved all the problems of Euclid, 
orally, by recalling the images of the diagrams with which he had 
been familiar in his youth. 

Our late respected colleague, Benjamik Apthorp Gould, also 
died in October last. Mr. Crould was bom in Lancaster, Mass., in 
1787, and graduated at Harvard College in 1814. In early life he 
struggled against many disadvantages, having only the opportunities 
of a common country school, and not having even the command of his 
own time until he became of age. He then supported himself by 
teaching for some years, a profession in which he exhibited peculiar 
aptitude and acquired a marked reputation. Being intent on a col- 
legiate education, he prepared himself, somewhat late in life, for admis- 
sion into College, almost without assistance, and afterwards took his 
place in the foremost rank of a class distinguished by the presence of 
some of our brightest luminaries in literature. In the latter part of 
his Senior year, a vacancy occurred in the Public Latin School in 
Boston, and Mr. Grould, though yet an undergraduate, received, in 
consequence of the character he had acquired and the strong recom- 
mendations of President Kirkland and others, the appointment of 
master in that institution. How well he discharged the duties of that 
office the testimony of his numerous pupils, and the acknowledged 
elevation of the character of the seminary itself, afford ample proof. 
In 1828, Mr. Gould resigned his post as Principal of the Latin 
School, and devoted the remainder of his life to commerce. For many 
years he sustained the reputation of an honorable, intelligent, and 
successful merchant; and has died in the maturity of life, leaving 
many who recollect with pleasure his generous nature, his conscien- 
tious rectitude, and his unwavering fidelity in the path of duty. 

Even within the past month, viz. on the 21st of April, the Acad- 
emy lost another, and one of its most venerable Fellows, Mr. Wil- 
liam Wells of Cambridge. Mr. Wells had reached nearly the 
age of eighty-seven years, — an age which had of late precluded him 
from any active participation in our labors, — and his retirement 
had made him comparatively a stranger to most of our members. 
Yet those who were privileged to know him can truly say, that to 
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the last his lively sympathy still followed with interest the literary 
and scientific movements of the day. Mr. Wells was endowed by 
nature with that exquisite taste which avoids in life, as in literature, 
all tints that do not blend and harmonize. No surer critic could be 
found of any work of genius, classic^ or modern; no safer, arbiter 
of the appropriate and the true in social intercourse. His conversation 
was singularly fascinating, and it would be prized just in proportion 
as study and refinement had qualified the hearer to appreciate his 
highly cultivated intellect. To these mental endowments, to sound 
scholarship and fine taste and critical power, were added in Mr. Wells 
a most attractive sweetness and simplicity of character. 

Of our two late Associate Fellows deceased during the past year, 
one, Mr. Nuttall, was personally known only to some of the older 
Fellows of the Academy, and perhaps ipostly to those interested in 
Natural History. The other, Mr. Mann, moved in a wider and 
more public sphere, and was too prominent and active in educa- 
tional, reformatory, and political life not to attract a large measure 
of attention. 

Horace Mann was bom in Franklin, Norfolk County, Mass., May 
4, 1796. His early life was one of toil and sorrow. His father died 
in 1809, and he remained with his mother on the farm until 1816, 
when, after a hurried preparation by an itinerant teacher, he entered 
the Sophomore Class in Brown University, Providence, R. L, where 
he was graduated with the highest honors in 1819. After a few 
months spent in reading law, he was appointed to a tutorship in Latin 
and Greek at Brown University. He resigned this post in 1821, and 
was admitted to the bar in December, 1823 ; and immediately opened 
an office in Dedham, where he continued in the practice of law until 
1833. In 1827 he was elected to the General Court, and annually 
re-elected until 1833, when he removed to Boston. From that time 
until 1837, he was a member of the State Senate, continuing also 
in the practice of his profession. . He then became first Secretary 
of the Massachusetts Board of Education, and for twelve years was 
indefatigable in those labors which have given him an enduring fame. 
In the spring of 1848, he was chosen to succeed John Quincy Adams 
in the National House of Representatives, re-elected in November, 
1848, and again in November, 1850. In September, 1852, he was 
elected President of Antioch College, at Yellow Springs, Ohio, which 
was opened in October, 1853, and over which he presided to the 
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day of his death, which occurred on the second day of August, 1859. 
The distinguishing traits of his character were his unwavering fidelity 
to his convictions, and the passionate intensity with which he gave 
himself to the work before him. He usually had some chosen great 
end in view, to accomplish which he labored with a zeal and energy of 
which few, even of the strongest men, are capable. The Asylum at 
Worcester is perhaps the noblest of the monuments which attest his 
efficiency when a member of the State Legislature; the great and 
sudden improvement of the common schools in Massachusetts shows 
that his ofl-quoted and oft-praised reports give no exaggerated view 
of his ability and success as Secretary of the Board of Education ; the 
feelings which, after a lapse of eight years, are awakened in Massa- 
chusetts by any allusion to his course in Congress, bear conclusive 
testimony to his intense devotion, while there, to the single cause for 
which he took a seat in the House ; and the voice of his pupils at 
Antioch College assures us, that, for the last six years of his life, he 
gave himself up wholly to the interests of his charge. Abstemious 
and economical in his habits, he was generous to those who needed his 
aid ; full of tender affections, and repressing them only for fear that 
they should lead him to be too lenient to wrong-doers. So great was 
his scorn of all vice, and so unflinching his exposure of moral weak- 
ness, that few knew how deep and loving was his heart His chief 
fault arose from that which was his highest virtue. Careful to attempt 
only what he thought he ought to do, he considered success to be a 
duty, and threw himself upon his work with such an intense energy 
as to render him incapable, for the time, of seeing the possibility of any 
other course, or any other opinion. But this want of breadth was 
atoned for by the superior effectiveness which it gave him in behalf 
of whatever he undertook. 

Thomas Nuttall was bom of humble parents at Settle, in the 
West Riding of Yorkshire, in the year 1786, and died at Nutgrove, (an 
estate in Lancashire bequeathed to him by his uncle,) on the 10th of 
September last. Although his life began and closed in England, 
nearly his whole scientific career belonged to this country, and was 
devoted to American Natural History. When he immigrated to the 
United States in 1808, at the age of twenty-two years, he no doubt 
brought with him a fondness for the pursuits in which he afterwards 
excelled; but his knowledge was acquired here, mostly in the field, 
and through his own explorations. His extended explorations began, 
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within two years after his arrival in this country, with a journey up 
the Missouri River, in company with Mr. Bradbury, — a journey at 
that day perilous; and it was with much suffering and danger that 
the small party penetrated to some distance beyond the Mandan vil- 
lages, where they were robbed by the Indians and narrowly escaped 
with their lives. 

Between 1811, when he returned to Philadelphia, and 1817 Mr. 
Nuttall had visited the more accessible portions of the United States ; 
and in 1818 he published hb " Genera of North American Plants," — 
his largest, and, considering the period and the circumstances of its 
production, much the best of his botanical works. 

The next year his equally perilous journey up the Arkansas 
River and its tributaries was undertaken, the principal results of 
which were published in his " Narrative of a Journey into the In- 
terior of Arkansas," with an Appendix full of interesting scientific 
and ethnological information; and in several separate botanical me- 
moirs. 

After the death of Professor Peck, in 1822, Mr. Nuttall was called 
to supply his place at Cambridge, which he did for ten years ; during 
which he produced his admirable ^' Manual of the Ornithology of the 
United States and Canada " as well as several botanical, ornithologi- 
cal, and mineralogical papers. Leaving Cambridge in the winter of 
18B3 - 4, he made a third and more successful attempt to penetrate and 
explore the western part of the continent, then so imperfectly known. 
Joined to Captain Wyeth's party, he crossed the Rocky Mountains by 
the pass at the South Fork of the Platte, reached the coast of Oregon, 
visited the Sandwich Islands, and the coast of California in the vicinity 
of San Francisco, Monterey, and San Diego, and returned to Boston 
by a voyage around Cape Horn. 

The scientific results of this exploration, and of some other collec- 
tions, so far as they have been published or elaborated by Mr. Nuttall 
himself, are contained in three memoirs in the Transactions of the 
American Philosophical Society, in the first volume of Torrey and 
Gray's Flora of North America, and in Nuttall's three volumes sup- 
plementary to Michaux's North American Sylva. 

In 1842 the death and legacy of his uncle recalled Mr. Nuttall 
to England, to an estate upon which he resided, with the exception of 
a visit to the United States in the autumn and winter of 1846 - 7, until 
his death, in September last, at the age of seventy-three. 
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Mr. Nuttall was a person of great simplicity of life and manners, 
and of extremely retiring habits, though affable and communicative 
when with congenial companions. Although fond of every depart- 
ment of Natural History, and a proficient in ornithology and miner- 
alogy, to our knowledge of which he made useful contributions, his 
favorite pursuit was Botany. His earliest and principal work, the 
Genera of North American Plants, revealed talents for observation 
and description of a high or^er, and a quickness in detecting natural 
affinities which seemed to be intuitive, and was certainly very re- 
markable for that day. Altogether, the name of Nuttall must ever 
stand very high among the pioneers of botanical science in the United 
States. 

The three names which now disappear from the roll of our Foreign 
Honorary Members, belonged one to each of our three Classes. They 
are those of the great Engineer, the great Greographer, and of one 
of the most distinguished Greek scholars of the age. 

Stephenson died in October last, in middle age ; Bitter, on the 
28th of September, in his eighty-first year ; Thiersch, near the end of 
February, in his seventy-seventh year. 

Eobert Stephenson was the son, pupil, and companion of the 
illustrious George Stephenson, — a man to whose genius, persevering 
industry, and practical good sense our age is more indebted for its 
greatest instrument of civilization and material progress, than to the 
talents or labors of any other individual. Inheriting a good measure 
of his father's mental endowments, and judiciously trained in the 
physical and mathematical sciences, by which his talents were de- 
veloped, strengthened, and directed, without being smothered or dis- 
torted by an excess of mere learning, our associate opened upon his 
career, as assistant to his father in building the Liverpool and Man- 
chester railway, and in perfecting the locomotive which triumphed 
over all its competitors in 1829. The completion of this road and 
engine established the fact that railways were to become the greatest 
instrument of intercourse amongst men, and were to carry the power 
of civilization wherever the dry land appeared. 

On the formation of the London and Birmingham company for the 
commencement of the road which was to become the central line of 
England, Mr. Stephenson, although hardly thirty years old, received 
the appointment of Chief Engineer, when he soon established a repu- 
tation second only to that of his father ; and on the gradual retirement 
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and subsequent death of the latter, he became, in public estimation, 
though not without rivals, the first railway engineer in Europe. 

This is not the time nor the place to review his controversies with 
some of his rivals, who, with more ambition than genius, attempted to 
surpass his constructions, and those of his father, by mere excess of 
dimensions, — for which they received from many persons a praise 
which should be accorded only to improvements of mechanical con- 
struction or organization. It is enough upon this subject to say, that 
the experience of the few years that have yet elapsed has shown, as 
far as so short an experience can show, that upon all these subjects of 
controversy Mr. Stephenson was mainly in the right ; nor has it yet ap- 
peared that in his long and diversified career he ever made what may 
be called an engineering blunder. Praise like this can hardly be 
accorded to any one who has gone before him. 

Of all the works of Mr. Stephenson, the tubular bridge, of which the 
first was constructed to cross the Menai Strait, is that upon which his 
reputation for genius will mainly rest In the construction of the 
railway and locomotive, no high claim as an inventor can be accorded 
to him, for not only his father, but Trevethick and many others had 
preceded him ; but the tubular bridge is the embodunent of a high 
original conception, at once bold and practical; and although it will 
probably never be of common use, yet there have been and must 
hereafter occur extraordinary obstacles, which cannot be so well over- 
come in any other way. 

Our colleague was fortunate, not only in his paternity, but in his 
time ; — a time when the wealth of a long peace and the activity of a 
great empire were lavishly poured out under an excessive, perhaps 
morbid, excitement for railway improvements. This, added to the 
great aid derived from the recent improvements in all the useful arts, 
gave him a success that no genius or activity at any preceding time 
could have brought to his career, — a career that posterity will not fail 
to recognize as having left a deep impression upon our age. 

Frederick William Thiersch, one of the most distinguished 
philologists of the age, was bom at Kitscheidungen near Freyburg, 
June 17, 1784. His early education was pursued in the schools of his 
native town ; he studied afterwards at the Universities of Leipsic and 
Gottingen, and took his doctor's degree at Gottingen in 1808, imme- 
diately after which he was appointed Professor in the Lyceum of that 
place. In the following year (1809) he was called to Munich as 
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Professor in the University just established there. The condition of 
the country was such, on account of the military movements of the 
time, that young Thiersch was only able to reach his destination in 
safety by joining a French corps, and marching equipped like a* com- 
mon soldier. He found that learning in Bavaria was at a very low 
ebb, and he at once devoted himself to the promotion of education and 
literature with extraordinary zeal and ability. It was through his 
influence over the most enlightened men of the kingdom that classical 
studies, including the archaeology of art, first assumed the prominent 
position which they maintain at the present day in the Bavarian capi- 
tal. In 1812, he founded the Philological Seminary, which soon be- 
came an important part of the University, and in the same year com- 
menced the publication of the Acta Philohgicorum Monacensium. 
Thiersch took a lively interest in the fortunes of Greece, and was one 
of the first among the European scholars to predict the restoration of 
her nationality. In 1814 he went to Vienna, and, meeting Count Capo 
dTstria there, assisted in founding a Greek society of the friends of 
literature (the (juXdfiovo-o-i), and afterwards the political society in- 
tended to embrace the leading Greeks wherever found, and called the 
Hetcsria. When the war of independence broke out, in 1821, his zeal 
in the cause influenced the king and court of Bavaria to lend their aid 
to the establishment of the Greek nation. In this and other ways 
he proved himself to be a constant and most valuable friend to the 
Greeks. Soon after the close of the war he visited the country, and 
made a careful study of its actual condition. The results of his obser- 
vations were given to the world in 1833, in a work written in French, 
and entitled UEtat actuel de la Gfrece ; and it is to him more than 
to any other, that Prince Otho was indebted for his election to the 
throne of Greece. The other writings of Professor Thiersch are on 
Public Education, on Ancient Art, editions of the Greek Classics, 
and numerous contributions to the transactions of the Royal Bavarian 
Society of Sciences, of which he was President for several years. 
In 1858 the jubilee of Mr. Thiersch's doctorate was celebrated with 
great enthusiasm at Munich. Deputations from all the leading Uni- 
versities of Germany, and from numerous learned societies, were sent 
to Munich with addresses and congratulations. Orders of knighthood 
were conferred upon him by German sovereigns and by the king of 
Greece, in token of their high estimation of his character, abilities, and 
learning. The young Greeks studying in the University of Munich 
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sent to him a lyrical poem in the ancient language of their country, 
written by Bemadahes, one of their number, who has since distin- 
guished himself in poetical literature, and the University of Athens 
addressed to him a grateful letter, written in Classical Greek by Pro- 
fessor Philippos Johannis, one of the most accomplished teachers, and 
in that year the Prytanis or Rector of the University. Professor 
Thiersch, it is understood, has left an edition of ^schylus, which he 
had prepared with a view to its pubUcation after his death. 

By his decease the world has lost a scholar of large and various 
acquirements, a man of elevated principles and pure character, of 
amiable temper and cordial manners, an acute and tasteful critic in 
literature and art, an author whose woi^ take rank among the most 
learned productions of the age, a friend and supporter of learned insti- 
tutions and of liberal principles of government. 

Carl Ritter, the renowned author of the Erdkundej &c., — or 
" The Science of the Globe in its Relation to Nature and to the His- 
tory of Mankind,** was bom in Quedlinburg, a town of Prussian 
Saxony, on the 7th of August, 1779. When he had passed only two 
years as a student at the University of Halle, he became, for eighteen 
years, a private tutor in the family of Mr. HoUweg, a wealthy banker 
of Frankfort, where the celebrated statesman and minister. Von 
Bethmann-HoUweg, was one of his pupils. In 1814, after prolonged 
travel in the middle and south of Europe, he brought his two pupils 
to the University of Gottingen, where he produced, in 1817 and 1818, 
the first and second volumes of the first edition of his great geographi- 
cal work. Two years after, mainly through the instrumentality of 
William Humboldt, then Minister of PubUc Instruction, he was called 
to BerUn, as Professor of Geography at the Royal Military School 
and at the University, — where the first chair, it is believed, devoted 
to that special branch of knowledge in any Grerman university, was 
created for him. 

Here, besides other writings, he published, in 1822, the first volume 
of a second and much enlarged edition of his Mrdkunde, This — 
aft^r ten years of intense academical activity, largely occupied by the 
preparation and delivery of the courses of public lectures which gave 
him such renown as a teacher — was followed in 1832 by a second 
volume ; and from that time down to 1838, six more volumes, or one 
volume a year, attest his wonderful industry and learning. In the 
twenty-one succeeding years, that is, to the close of Ritter's life, eleven 
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volumes more, or one volume every other year, tell of his ceaseless 
activity, notwithstanding his advancing age. The first volume was 
devoted to Africa; the nineteenth, which nearly finishes Asia, was 
published only a few weeks before his death. 

Bitter's personal qualities and character — as one of our colleagues, 
once his favorite pupil, informs us — were exceedingly attractive and 
admirable. The same competent judge, himself a distinguished culti- 
vator of geographical science, pronounces that " the peculiar turn of 
Ritter's mind was more intuitive than logical, more synthetical than 

analytical, more objective than subjective While, therefore, 

his views and his method are entirely original, we seek in vain in his 
works for a formal system, an absolute idea rigorously carried out. 
His unflinching loyalty to the truth, as he sees it, not as he infers it 
may be, seems to render such systematization uncongenial to his mind. 
He shrinks, indeed, from all cold and . formal definitions. Even his 
most characteristic conceptions, those which constitute the spirit of his 
method, preserve much of the nature of deep intuitions, — the expres- 
sion of which is always highly suggestive, but often lacks the clear, 
logical shape which make them easy to define, and would give them 
immediate currency. With a mind essentially constructive, he de- 
scends, nevertheless, with the most scrupulous care into the study of 
details ; and it is upon the well-secured basis of facts alone, and with a 
sense of the true sometimes almost amounting to divination, that he 
builds up his broadest generalizations. It may be inferred, accordingly, 
that Ritter possessed in a high degree that noble endowment of the 
greatest students of nature, that plastic imagination which gives the 
power to keep before the mind true and vivid conceptions of natural 
objects, whether in their isolation or in combination, as in one great 
picture, — so obtaining deeper insight into their whole relations than 
any mere analytical process could ever afford." 

The fundamental idea of Ritter's whole geographical writings — still 
to use the language of our colleague, with some condensation — is 
"a strong belief that our globe, like the totality of creation, is a great 
organism, the work of an All-wise Intelligence, — an admirable struc- 
ture, all the parts of which are purposely shaped and arranged, 
and mutually dependent, and by the will of the Maker fulfil, like 
organs, specific functions, which combine themselves into a common 
life. But with Ritter this organism of the globe comprises not only 
nature, but man, and with man, the moral and intellectual life. Old 
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as is this idea of the Cosmos as applied to the physical world, it was 
Hitter's merit to have made a special and most happy application of it 
to geographical studies. No one before him had perceived so clearly 
the hidden but strong ties which mutually bind man and nature, the 
close relations between man and his dwelling-place, between a con- 
tinent and its inhabitants, — influences which stamp races and nations 
each with a character of their own. Considered under this aspect, 
every portion of our globe, stamped by nature with a peculiar charac- 
ter, assumes new meaning and importance. As the body is made for 
the soul, so, upon this view, is the physical globe made for mankind." 

What the Philosophy of History is in the field of human society, 
such, with the physical world for its subject, is the Philosophy of 
Geography ; and of this new science, Carl Ritter may be said to have 
been the founder. 

As to the present personelle of the Academy, the Council report, — 
that 

The actual number of Resident Fellows is . . . . 155 

Of which the First Class contains .... 47 

the Second Class « 48 

the Third Class « .... 60 

The Associate Fellows are 78 in number. 

Of these, Class I. contains 33 

" 11. " 29 

" III. « 16 

The Foreign Honorary Members are 70 in number. 

Of these. Class I. contains 26 

" 11. " 26 

" III. « 18 

They are distributed in sections as follows : — 

Class I. 

Section 1. Mathematics 9 members. 

" 2. Practical Astronomy and Geodesy . 6 " 
" 3. Physics and Chemistry ; . . 8 " 

" 4. Technology and Engineering . .3 " 



Digitized by 



Google 



14 PROCEEDINGS OF THE AMERICAN ACADEMT 

Class IL 

Section 1. Geology, Mineralogy, &c. . . 6 members. 

« 2. Botany 7 «* 

" 3. Zoology and Physiology . . . 8 " 

** 4. Medicine and Surgery . . . .5 ** 

Class m. 

Section 1. Philosophy and Jurisprudence • . 4 members. 

" 2. Philology and Archaeology . • .8 ** 

" 3. Political Economy and History . . 4 ** 

" 4. Literature and the Fine Arts . .2 " 

Finally, the Council made nominations of several distin- 
guished persons to be chosen Foreign Honorary Members and 
Associate Fellows. 

On motion of the Vice-President, it was voted that the 
Chairman of the Rumford Committee be authorized and 
directed to reclaim the possession of the die of the Rumford 
medal, now deposited at the United States Mint, Philadelphia, 
and to place it in the safe of the Academy. 

Appropriations were voted, — On motion of the Treasurer, 
of twelve hundred dollars for general expenses during the 
current year ; 

On motion of the chairman of the Committee on Publica- 
tions, of fourteen hundred dollars for printing the Academy's 
publications ; 

On motion of the chairman of the Library Committee, of 
eight hundred dollars for the purchase of books and other 
expenses of the library. 

The annual election was held, and the following oflScers 
were chosen for the ensuing year : — 

Jacob Bigelow, President. 
Daniel Tbeadwell, Vtce-President. 
Asa Gray, Corresponding Secretary, 
S. L. Abbot, Recording Secretary, 
J. P. CooKE, Librarian, 
Edward Wigolesworth, Treasurer. 
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CotmciL 

J. I. BOWDITCH, 

Joseph Lovering, )> of Class I. 

e. n. horsford, 

Louis Agassiz, 

Jeffries Wyman, ^ of Class II. 

J. B. S. Jackson, 

James Walker, 

Henry W. Tobrey, } of Class III. 

Robert C. Winthrop, 

The Standing Committees, nominated by the President, 
were elected as follows : — 

Rumford Committee. 

Eben N. Hobsford, Joseph Lovering, 

Daniel Tbeadwell, Henby L. Eustis, 

Morrill Wyman. 

Committee of Publication. 

Joseph Lovering, Jeffries Wyman, 

Cornelius C. Pelton. 

Committee on the Library. 

A. A. Gould, W. B. Rogers, 

George P. Bond. 

Committee to Audit the Treasurer's Accounts. 
Thomas T. Bouve, C. E. Ware. 

Committee of Finance. 

Jacob Bigelow, > ^ • v. ^ 4. x 

' > ex officio, by statute. 

Edward Wigglesworth, ) 

J. I. BowDiTCH, by appointment. 

Professor C. W. Eliot presented a memoir by F. H. Storer 
and himself on the Impurities of Commercial Zinc, with special 
reference to the residue insoluble in dilute acids, to Sulphur, 
and to Arsenic. 
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The Corresponding Secretary presented, from the authors, 
the following paper : — 

Description of two new Genera and eight new Species oj 
Fossil Crinoidea^ from the Rocks of Indiana and Ken- 
tucky. By S. A. Casseday and S. S. Lyon. 

DICHOCRINUS, Minster. 

In a risume of this genus hy MM. De Koninck and Le Hon, they 
state that, up to the appearance of their work,* only three species of 
this genus had been described; they add six, which, together with 
eleven described by American geologists, make in all twenty spe- 
cies. This comprises all the species of which we have any personal 
knowledge. 

Heretofore much uncertainty has existed as regards the number 
and disposition of the radials and the arms. De Koninck and Le Hon 
give the following formula : — 

Basal pieces ... 2 
Radial pieces . . . .4x5 
Inter-radials . . . Unknown. 

Anal piece .... 1 Known. 

Arms 10 

Dr. B. F. Shumard, in some remarks about this genus, states as 
follows: — "The anatomical structure of a very perfect specimen of 
this genus corresponds only in part with the above formula. In our 
fossil we find a base of two pieces, supporting a circle of five large 
radials and one large anal piece, as in all known species of this genus. 
The radials however, are not repeated, but each one immediately gives 
rise to two brachial pieces, which are pentagonal, and in turn ^pport, 
each, two simple arms ; so that the number of the latter amounts to 

twenty."! 

The Messrs. Austin, who up to this time have figured the most 
perfect examples of the genus, represent the number of radial pieces 
to be twenty, i. e. " five repeated four times." 

" In D. ovatus there appear to be but ten, i. e. five repeated twice ; 

* Recherches sur les Ortnoides, 

t Trans. Acad. St. Louis, Vol. I. No. 1, p. 71. 
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while in D, comigerm and D. sexlohatusy now described for the first 
time, the whole number of radials is only five." 

In a number of well-preserved individuals of D. polydactyhiSy we 
have always found three radials, and on examination of other species 
we have concluded this to be the number most frequently met with. 
The following list contains all the species of Dichocrinus which show 
in a satisfactory manner dfJi the radial pieces. 

D. comigerus . . . . 1 X ^ 

D. ficus 3X6 

D. fusiformis . . . . 3X5* 

D. ovatus 3X5 

D. polydactylus . . . . 3X5 

D, simplex also will doubtless show three radial pieces when perfect 
examples are found ; D. comigerus differs from other species in having 
two brachials coming immediately from the primary radiaL This 
is the only species showing satisfactorily such an arrangement. Shu- 
mard quotes, above, D, ovatus as having two radials repeated five 
times, yet in his description of the species (Owen and Shumard, Geol. 
Survey of Iowa, &c, p. 590) he says, "Several joints of the arms 
remain attached to one of the superior plates, in the ordg specimen we 
have been able to procure. The first joint is of a rectangular form, and 
supports a cuneiform joint, on the bevelled edges of which is the com- 
mencement of the two series of smaller plates." The formula for the 
radial pieces will be, — 

Badial pieces . . . 1 to 3 X 5. 

Arms. But few specimens have been figured preserving the arms. 
They generally come off in five pairs, often bifurcating below, until 
they attain even to the number of forty divisions, as in D. polydactylus, 
D. fiLsiformis has ten arms (five pairs) without bifurcations. D, ovatus 
has, most probably, the same number. D. polydactylus, as we have 

* Austin (Monograph of Crinoideae, pi. 5, fig. 6, c) figures a single ray as having 
three small radials above the large primary radial. His specimen (pi. 5, fig. 6, b) 
18 very imperfect, and we think it highly improbable that four radials exist in the 
individaal there figored ; such a mistake is more easily made than mistaking Dicho- 
crinus dongatus for a Platycrinus. Hexacrinus rnacrostatus of the same authors has 
all the appearance of a Dichocrinus, {loc. cit., pi. 6, fig. 3, a.) J. Miiller in his paper 
(tlber neue Echinodermen des Eifeler Ealkes, pi. 1, fig. 3) figures a fossil which 
bears a most remarkable resemblance to a Dichocrinus ; he calls it Hexacrinus, 
VOL. V. 8 
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said above, has with the biforcations 8 X ^ = ^- ^' eomigerus 
which differs considerably from all other spedes, has 4 X ^ = 20. 
2). jieus has six pairs, 6 X ^ = 1^9 again biAircating on the first 
joint, prodacing twenty-four arms or fingers. We may readily sup- 
pose that the greater number of the species of this genus have ^yq 
pairs of arms, bifurcating («oe or more. The anns are kmg, fimbri- 
ated, and composed of cuneiform pieces, either in single or double 
rows. 

LUer-radials. Shumard is the only author who notices inter-radials. 
He says, that ^ from four to ^ye, exist in two of his species, they rest 
on the oblique superior lateral edges of the radial plates." They 
might easily be mistaken for the lower pieces of the vault 

We propose, then, the following formula for Dichocrinus: — 

Basal pieces . . . • 2 

Badial pieces . . . 1 to 3 X ^ 

Inter-radial pieces • • . 4 to 5 X ^ 

Anal pieces . . . • 1 to 5 

Arms 5 pairs, bifurcating. 

Ck)lumns round. 

The vault, in all the specimens where we have seen it preserved, 
is large, high, and more or less ornamented with thorns and salient 
tubercles. This genus differs so markedly from the genera Ptoy- 
crinus and HexacriniLs, both in the more elongated form, the bipartite 
basis, and its deep angular notch on the anal side, that it admits 
of an easy distinction. It approaches quite nearly to Cotyledanocrinvs 
and Pterotocrinus, having like them a bipartite base, with a series 
of large pieces about it. Cotyledonocrinus has only five pieces arising 
from the basis, instead of six, the arms are non-bifurcate ; the differ- 
ence between this genus and Pterotocrinus is so marked that they 
cannot be confounded. 

DiCHOCBINUS POLTDACTTLUS, Sp. NoV, 

Body, Subconoidal, resembling the ornate capitals of some com- 
posite columns, spreading rapidly from the base, the upper portion 
marked by prominent folds of salient tubercles. The whole of the 
pieces of the calyx are thin. 

Vault. Surmounted by a large proboscis : column small, subrotund. 

Basal pieces. The two basal pieces are large, spreading rapidly 
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from a small base, similar in size, obscarelj beptagonal ; at the termina- 
tions of the diameter opposite from the one which makes the suture 
line they are prolonged into quite acute angles, forming the two 
obscure angles of the heptagon. Inmiediatelj above the columnar 
pit, or a very little below it, is a series of massive tubercles irregularly 
disposed, and varying in size, the remainder of the bases being com- 
paratively smooth. From the margin of the columnar pit extend, in 
the direction of the arms, four raised folds, two on each piece, orna- 
mented by several tubercles and stris. 

Radials, The first are very large, pentagonal, trapezoidal in shape, 
their upper facets being much wider than the lower ones. They 
extend out as far as the first or second pieces beyond the axillary 
radials ; the middle portions are swollen out into folds or plaits ; their 
junction with the second radials is distinguished by a large tuberous 
knob, beneath which are one or two smaller ones. A number of 
striae regularly disposed, and a few minute granules are scattered over 
the surface of the pieces. This raised median line of the radial pieces 
produces broad intervalla between each two of them. The second 
and third radial pieces are very minute; the second join the first 
radials at the knobby prominence described above; the third are 
axillary, and give off two rays each. 

Inter-radials. One large inter-radial is placed between each pair 
of arms. 

Anal piece. At one termination of the articulating facet of the 
basal piece (the other being at the anterior radial piece) is situated 
a single aoal piece. It is not so wide as the radials, but of the same 
length, pentagonal ; as in the radials, its centre is elevated, it differs 
from them in the portion where the second radials join the first ; on 
the radials there is a well-defined, articulating facet, whilst on the 
anal piece none exists, the piece being solid and continuous throughout. 

Vault. We have no specimen showing the vault ; in one example 
before us, there is a proboscis much crushed and misshapen ; it is large, 
composed of many small, coarse, tubercular pieces, and extends not 
quite one third the length of the arms. Its terminal point is appar- 
ently formed by two circles of pieces surrounding a single one. 

Arms. From each third radial come off two arms. They are 
about three times as long as the body, and arranged as follows: in 
each arm six quite stout quadrangular pieces, rounded on the dorsal 
surface, are superimposed upon each other; the sixth are axillary, 
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each give off two slender fingers, which are composed of the following 
pieces : first, one or two quadrangalar ones, upon them from five to 
seven somewhat smaller wedge-formed ones placed one above another, 
the large end of one wedge being placed over the small end of the 
next, the wedges becoming gradually more acute, until on the sixth or 
seventh piece there commences a double row of small, quite acute, 
pentangular pieces, which alternate with each other, the saHeiit edges 
of one row fitting into the retreating angles of the otter row, the 
points of their junction being lateral, not central, as in most other 
genera having similar arms. Yet two more fingers exist on each 
arm ; thej are situated on the outer surfaces of the six pieces described 
above (the first one on the second piece from the last radial, the 
second one on the fourth piece from the same radial), the inner sur- 
faces having no branches, and lying close together throughout their 
whole extension. They spring apparently from the sides of the pieces, 
the facets being on the sides, rather than on the top as in a regular 
axillary piece ; curving out gracefully for a short distance, they con- 
tinue in a straight line to their ends without any further bifurcation. 
They are slender, composed of pieces exactly similar to those of the 
fingers already described. On either side of the ambulacral grooves 
of the fingers is a row of stout pinnulae. 

IXmensians : — 

Height of calyx to insertion of arms ... .55 inch. 

Diameter at the arms 85 <' 

Height of basal pieces .26 " 

Length of arms 2.00 " 

Length of proboscis (variable proportion in diff. sp.) .60 " 

Geological Position and Locality. Rare in the silicious mud beds 
at the top of the Knob member of the subcarboniferous limestone, 
Hardin County, Kentucky ; Montgomery County, Indiana, &c 

DiCHOCRINUS SYMMETRICUS, Sp, NoV. 

Body. The general form of the body is subcorneal ; from the basis 
to the summit of the first radials it is basin-formed, above which it 
contracts upward and terminates in a point, formed by the large spinous 
piece which surmounts the vault 

The hasal pieces, two in number, are of equal size, pentagonal ; line 
of junction with each other straight, forming when united an irregu- 
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larlj-sided octagon. The columnar pit is shallow, OTal ; columnar 
facet obscurely pentagonal ; perforation small and round. The pieces 
are prominent near the line marking their junction to those resting 
upon them, being suddenly reflected upward. 

Hadtal pieces five, subquadrangular, the largest as wide as high, 
diminishing in size from the anterior piece on either side to the anal 
piece, swelling from the base and sides toward the superior margin, 
irregularly truncated aboTC, slightly depressed at the summit between 
the pieces. 

Second radiak. Fragments of the second radials are attached to 
some of the first radial pieces ; they are minute, and rise within the 
superior margin of the first radial pieces. The precise form of the 
second radials is not known. 

Inter-radiah. Between each group of arms, resting in the depres- 
sion between the radiaJs, is a single piece, usually pentagonal in form ; 
it rises nearly as high as the opening into the body at the arms. 

Anal pieces. Rising from the deepest angular notch at the junc- 
tion of the basal pieces, is a large piece, the lower part of which is 
similar in form to the first radials, rising higher than they do ; the 
upper margin is horizontally truncated about one third the breadth* 
of the piece ; the sides above the radials angularly sloping toward 
the top of the radials on either side ; the centre of this piece supports 
one, and the sloping sides each support a piece of the second range 
of anal pieces ; those on the sides correspond in size, form, and posi- 
tion, to the inter-radial pieces above described. These are again suc- 
ceeded by a third range of pieces, triangular in form, three in number, 
the central one of which reaches the mouth (?), which is surrounded 
by three additional, small, long, narrow pieces. The series of pieces 
under the mouth are slightly depressed above the second range. 

Summit, The summit above the radials recedes « considerable 
distance within the upper margin of the calyx. It is covered by 
numerous small polymorphous pieces, six of which are spinigerous ; 
the largest and most prominent of these occupies the centre of the 
sunmiit, inunediately in contact with the pieces surrounding the mouth ; 
the other pieces forming the second series of those rising above the 
openings into the body at the arms. The two spinous pieces above 
the arm-pieces of the postero-lateral rays form a circle around the 
central piece, the anterior part of the summit having one more 
range of pieces above the arms than above those arms on either side of 
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the anal field. Beneath each of the small spinous pieces above the 
anns is a pentangular piece, the inferior margins of which are pro- 
longed into an acute angle, separating the openings into the bodj into 
two equal parts, the upper portion of these pieces supporting the 
spinous pieces above the arms, the lateral npper portion supporting a 
piece on either side: these last pieces are prolonged downward, and 
curved around the outer sides of the arm openings, the outer margins 
of those touching each other form a closed ring, with the piece between 
them around the summit, except on the anal side. The lower margins 
are supported on either side bj the upper margin of the inter-radial 
pieces. On the anal side are two additional pieces, nearly square, 
resting between the last pieces above described and the spinous pieces, 
and the pieces described above as anal pieces. 

Arms, The openings into the body are five pairs ; the arms are 
in all, probably, ten in number : their form is unknown. 

Column. Unknown. We are indebted to Professor J. M. Safibrd, 
of Tennessee, for the beautiful specimen figured in his report. 

Dimensions : — 

Greatest diameter of basis 25 inch. 

Least « « .20 « 

Vertical height of calyx 20 « 

Length of first radials 20 « 

Height of specimen 55 " 

Greatest diameter of calyx 45 " 

Geological Position and Locality. Rare in the upper beds of the 
cavernous member of the subcarboniferous limestone, in Breckinridge, 
GraysoD, Edmondson, Hart, and Warren Counties, Kentucky. Ver- 
tical range, so far as at present known, about sixty-five feet, reaching 
from the base .of the first sandstone of the miUstone-grit beds to the 
first white bed beneath. 

DlCHOCBINUS ELEGANS, Sp. NoV. 

Body. Viewed from above the outline of the summit is stellate; 
the deep grooves between the arms and the anal side would produce 
a sinuous stellate figure in any section above the calyx. The calyx 
is somewhat basin-shaped, but it is much more erect than in D. symme- 
tricus. The rounded form of the first radials is continued to the top of 
the second piece above the arms, dividing the body into ^\t prominent 
ridges. 
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Bcual pieces two, of the same form and size, prominent ; a broad, 
shallow, elliptical depression surrounds the column : columnar pit small 
and shallow, the line marking the junction of the pieces straight. 

RadidL pieces five, obscurely hexagonal, about as broad as high, 
rising suddenly from the lines marking the lateral margins of the 
pieces ; the upper comers truncated, thus forming an angular depres- 
sion between the pieces for the reception of the inter-radial pieces. 

The second radials appear to have been quite small, and to have 
stood prominentlj forward upon the summit of the first radial pieces ; 
the facets by which they were attached to the first radials are alL 
that remains of them; further their form and arrangement are un- 
known. 

Inter-radials. The inter-radials are quite small, lozenge-shaped; 
they each support two interbrachial pieces of similar form. 

Anal pieces. The first anal piece rests in the deepest angular 
notch in the basis, rising considerably higher than the first radials; 
like them it is hexagonal; upon it rests a small hexagonal piece; 
this in turn supports upon its upper margin a pentagonal piece, the 
upper part of which is elongated, and reaches to the oral (?) opening. 
Between the first and second anal pieces, also between the second and 
last piece described, rests, on either side, one small, lozenge-shaped 
piece, the lowest forming one side of the circle about the arm open- 
ings, the upper pair supporting small, pointed pieces lying above the 
arms on either side of the anal field. 

Siimmit The summit is covered by numerous small pieces, as in 
D. symmetricxis. A spinigerous piece rises in each group above the 
arms ; the pieces surrounding the mouth are quite ^mall, angular, the 
apex of the angle toward the oral opening; they are about six in 
number, and form a slight elevation upon the otherwise plane summit, 
the oral opening being above the general level of the top of the vault, 
the level part being covered by about ten polymorphous pieces. The 
condition of our specimen is such that the arrangement of the pieces 
surrounding the arm orifices cannot be satisfactorily made out; the 
pieces appear to be more numerous than in D. symmetrictiSj and the 
arms seem to have come off from the body in sets of four ; making 
twenty arms at the body. 

Arms, The form of the arms unknown. 
Column, Unknown. 
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Dimensions : — 

Greatest diameter of the basis 20 inch. 

Least « « ^ 15 « 

Height of the first radials 15 « 

Greatest width of radials 15 ^ 

Height of specimen 40 ^^ 

Greatest diameter 42 ^ 

Least diameter 32 ^ 

Geological Position and Locality. This elegant little crinoid is 
quite abundant near the top of the cavernous beds of the subcar- 
boniferous limestone, Edmondson County, near the Mammoth Cave. 
Grood specimens are rare. The vertical range of this species, so far 
as ascertained, is about thirty-eight feet. 

Remarks. D. elegans is nearly allied to -D. sgmmetricus and several 
undetermined species ; it will readily be distinguished from D. symme- 
tricus by its. more erect figure, the absence of the strong spinous 
central piece at the summit, by the greater prominence of the arms, 
as well as the larger number at the body, and the consequent greater 
number of small pieces making up the clusters about the arm facets. 

DiOHOORINUS FICUS, Sp. Nov. 

Body. Subovoid, inflated near the centre of the length of the first 
radial pieces, from which it contracts toward the summit of the calyx ; 
contracting regularly toward the column, around which it is inflated. 
Columnar pit small, slightly depressed. 

Basal pieces two, similar in form and size, obscurely pentagonal ; 
dividing line straight; the summit of the pieces united present five 
slightly curved depressions, and one angular notch for the reception 
of the radial and anal pieces. 

Radial pieces, first series ^Ye, similar in form and size, a little 
higher than wide, subquadrangular ; the upper margin slightly in- 
dented near the middle for the reception of the radials of the second 
series. Radial pieces, second series, ^ve, minute, semicircular, buried 
in the indentation at the summit of the first radials. Radial pieces, 
third series, small, depressed, cuneiform, axillary ; the oblique upper 
margins of each support two arms. 

Anal piece, — one, similar in form and size to the first radial pieces; 
like them it bears a second and third radial, and a pair of arms. 
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Arms. Twelve, composed of rather long, quadrangular pieces, rising 
from the third radial piece and bifurcating on the second piece above 
it. Only two ossicula above the bifurcation are preserved on our 
specimen. The arms are slender. 

VavU, Our specimens do not show the vault It is unknown. 

Column. Small, near the body, composed of thin pieces of equal 
size and thickness ; the edges are rounded. 

Dimensions : — 

Height of calyx 45 inch. 

Greatest diameter 30 " 

Diameter at base of the arms 25 '" 

Height of radials 22 " 

Geological position and locality. Rare, in beds at the top of the 
sandy mud beds at the base of the subcarboniferous limestone, Clear 
Creek, Hardin County, Kentucky ; Montgomery County, Indiana, &c. 

DiCHOCRINUS SCULPTUS, <^. Hfov. 

Body. Short, conical, regularly expanding from the column to the 
summit of the first radials ; the basals and first radials are elaborately 
ornamented by prominent irregular carinas, which generally lie nearly 
parallel to the vertical sides of the pieces. 

Basal pieces. Two; similar in form and size, pentagonal; dividing 
line straight ; columnar facet large, prominent, expanded, producing a 
rim around the column and the margin of the calyx. The joined 
basal pieces have four curved and two angular depressions at the sum- 
mit ; the deepest and largest of the latter marks the anal side. 

Primary radials : first series five ; subquadrangular, one third 
higher than wide, inflated at the junction with the second radials, 
which rise from a depression in their upper margin. The radial^ 
of the second and third series (?) are absent ; their fonn is unknown. 

Anal piece. One ; similar in form and arrangement to the radials 
of the first series. 

Arms, The form and number of arms are unknown. 

Cohimn. Unknown. 

Dimensions : — 

Height of calyx 27 inch. 

Diameter at summit of first radials 30 '' 

Diameter of inflation at the insertion of the column .10 " 

VOL. V. 4 
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Gtological poiittan and loeality. A single specimen of the calyx 
was obtained from the first limestone above the base of the millstone- 
grit beds, in Hardin County, Kentucky. 

Remarks. The omature of this beautiful crinoid will distinguish 
this from all other known species. 

COTYLEDONOCRINUS, Nov. Gen. 

Generic formula : — 
Basal pieces, . . 2. 
Radial pieces, . . 3x5; first large and long ; 

second minute ; third small, axillary. 
Secondary radial pieces, 2 X 10. 
Arms, . . . . 10 ; long, ciliated. 
Inter-radial pieces, . 3x5; small. 
Mouth subcentral. 

Summit covered by many polymorphous pieces. 
Golunm round, small, formed of alternate large and small 

thin pieces. 
Radial pieces all arm-bearing. 
Anal piece none. 

COTYLEDONOORINUS PENTALOBU8, Sp. Nov. 

Body. When the arms are absent the body is a long ovoid figure ; 
the summit contracting rapidly, while the lower portion of the calyx, 
as high as the top of the basal pieces, is rather more elongated. 
The base is rounded, and intumescent about the column. The two 
basal pieces, when united, form a conical cup about as deep as wide, 
having four slight concave depressions on its upper margin, and one 
angular notch. The junction of the basals rises between the concave 
depressions, dividing them into pairs, the angular notch being equally 
taken from the pieces on either side of the line dividing them. Co- 
lumnar pit small, the presence of the column in our specimens con- 
cealing its depth ; it is probably quite shallow. 

The Jirst primary radials are large, more than twice as high as 
wide, a little wider in the middle of the length of the pieces than at 
the ends. The second and third primary radials are buried in an 
excavation at the summit of the first radials. There is no gibbosity 
or swelling at the insertion of the second radials; the first radials 
appear to run under them perfectly smooth. 
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Second primary radicds five ;,they are very minate, lunette-formed, 
less than a semicircle, slightly depressed at their upper margin. 

i'hird primary radiah, five ; small, leaf-like, resting upon the second 
radials, spreading beyond them, the outer margin expanding upward. 
The centre of the pieces is prolonged upward into a little tongue- 
like figure ; on either outer margin is also a prolongation about half 
as wide as the centre one, and of nearly equal height, leaving a 
deep, square-like notch on each side of the centre prolongation of the 
pieces. 

First secondary radials. These pieces are ten in number, two to 
each third primary radial ; they are similar in form and size, about as 
high as wide, fitting into the indentations on either side of the third 
primary ; they rise a little over one third of their height above the 
centre prolongation of the primary to which they are joined, are trun- 
cated obliquely downward and outward from their junction with 
each other; the outer margins falling into, and further expanding, 
the somewhat circular outline of the second and third primary 
radials. • 

Second secondary radials. Ten in number, resting on the bevelled 
upper margins of the pieces below them, nearly as high as wide, 
deeply indented for the reception of th^ first brachial pieces, thus 
divided into three tongue-like points, not unlike the centre point of the 
third primary, and two oblong circular depressions ; each division of the 
upper margin of the pieces occupying about one fifth of its length ; 
they are joined together by a straight line continuous with that mark- 
ing the junction of the pieces immediately below them. 

Arms. Twenty, delicate, three times as long as the calyx, each 
ray supporting four; they are non-bifurcate, composed of about six 
thin, irregular, oblong pieces above the first brachial, where they are 
composed of a double row of very thin pieces, joined in the centre 
of the arms by angular points, which fit into the alternate depressions 
on either side, the junction forming a serrated line ; each of the pieces 
forming the double row composing the arms bears a long filamentous 
cilia, which is composed of very minute pieces, the length of which is 
about equal to their diameter. 

Inter-radial pieces. Between each group of four arms, and rising 
in the notch between the first radials, are three, sometimes four, small 
inter-radial pieces; the first is pentangular, widest below the centre 
of the inferior margin, angular, the superior margin a horizontal line ; 
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upon this are disposed the other pieces, one above the other, rapidly 
diminishing to a point 

Summit. The summit is divided into five fields ; the division line 
appears to radiate from the centre of the summit to the centre of each 
group of arms. Four of these fields are nearly alike ; the form and 
the arrangement of the pieces in each are similar ; the fiHh field, 
which lies above the junction of the basal pieces, between the pairs 
of circular depressions, supports a short rudimentary proboscis near it^ 
centre, about .01 of an inch^ in diameter, and about .15 of an inch in 
height, composed of a great number of small pieces (seventy to eighty). 
The pieces covering the fields are of irregular size, the general form 
inclining to triangular ; some are quadrangular, one end of the piece 
being much narrower than the other; other pieces are elongated 
octagons. 

Column. The column is round, delicate, composed of very thin 
pieces, the alternate ones larger and smaller; near the calyx the 
column suddenly enlarges to its insertion into the colunmar pit. 

No surface markings are visible. 

Dimensions : — 

Height of basal pieces 20 inch. 

" " first radial pieces 40 " 

" " second and third together ... .03 " 

Diameter of calyx 45 " 

Length of arms 1.00 " 

Diameter of column 02 " 

Geological position and locality. Rare, in the third limestone above 
the base of the millstone-grit beds of Grayson Springs, Grayson County. 
Its vertical range appears to be quite limited. 

Remarks. This elegant little crinoid is closely allied to IHchocrinus 
and Pterotocrinus ; it difiers from both genera in the number of 
pieces forming the series resting on the basal pieces. The deepest 
angular notch in the basis of both genera usually marks the anal side ; 
in our genus the mouth is on the field, on the side directly opposite 
the only angular notch in the basis. All the pieces rising from the 
basals bear arms in our genus ; but this is also true of Dichoorinus 
Ficus, which has six arm-bearing pieces, and no barren or non-arm- 
bearing piece, termed anal piece in this genus. 

As genera and species are now defined, we are compelled to sepa- 
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rate our genus from Dickocrinus, When these interesting animals 
have been further investigated, it is probable that a better classification 
may be introduced. 

ALLOPROSALLOCRINUS, Nov. Gen. 

Generic formula : — 
Basal pieces, . . 3. 
Radial pieces, . 2x5. 

Secondary radial pieces, 2x5. 
Anal pieces, . . 3 to 4, or more. 
Inter-radials, . . 1X4. 

Arms, . . . 11 to 13 ;• variable, form unkown. 
Column, small (?) ; form unknown. 
Vault covered with numerous polygonal pieces. 
Mouth proboscidiform. 

ALLOPROSALLOCRINUS CONICU8, Sp. NoV. 

Body conical ; calyx plane or slightly saucer-shaped, columnar pit 
excavate, involving the basals and part of the pieces which close the 
circle around them. 

Basal pieces three, two of which are much larger than the third, 
irregularly pentagonal. 

Radial pieces. The first radials, five in number, are large, hexago- 
nal, difiering considerably in size ; three rise upon the summit of the 
basal pieces, and two rest in the notches between them. The second 
radial pieces are pentagonal, axillary, difiering in size and form, each 
of the two upper oblique margins supporting one of the secondary 
radial pieces ; these, ten in number, vary in size and form ; triangular, 
quadrangular, and pentangular pieces being all found in a single indi- 
vidual. These in turn support another series of pieces of the second- 
ary radials, larger than the other pieces of the ray, twice as broad as 
high, subquadrangular, thick, indented by a deep sinus upon the upper 
margin. One of the postero-lateral rays, and sometimes both, have an 
additional secondary radial, in which case it is similar to the firat 
seomdary radials. 

Arms. The arms vary in number ; the regular rays support each 
two arms, and the postero-lateral ray to the left of the anal field 
supports three ; making eleven arms. Sometimes both postero-lateral 
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rays have three, and then the number is twelve. In some specimens, 
the raj to the left of the anal field supports four arms, and that on the 
right of it three ; when this is the case, tha arms ai'e thirteen in num- 
ber. The arm facet is large and nearly circular, and, as before stated, 
deeply grooved in the upper part ; the piece of the vault which rests 
upon the arm pieces is also indented, the opening into the body 
being partly in these and partly in the arm pieces. The last pieces 
of the secondary radials form a closed ring around the calyx, except 
on the anal side. 

Inter-radial pieces four, one to each field ; they are the largest 
pieces forming the calyx, longer than wide, septagonal or hexago- 
nal ; they rise between the first radials, and reach the last secondary 
radials. 

Anal pieces usually four ; the first is hexagonal and rests on thQ 
basal pieces, its summit is truncated and supports the fourth anal 
piece, its oblique margins support two pieces, one on either side, nearly 
equal in size, pentagonal or obscurely hexagonal : the fourth piece is 
long, lanceolate, and extends between the pieces which support the 
arms, reaching to the vault. 

Vault The vault or summit is covered by rather large, polygo- 
nal pieces, interspersed amongst which are a few quite small ones. 
All the pieces covering the vault are prominent, and inflated in the 
centre. 

Mouth nearly centraL The form of the proboscis is unknown ; it is 
broken from all the specimens which have come under our observa- 
tion. The whole character of this species is coarse and robust. 

Column, Unknown. 

The calyx is covered by minute granular markings. 

Dimensions : — 

Height of calyx 10 inch. 

Greatest diameter of calyx 1.25 " 

Height of specimen . . . . . . 1.05 " 

Diameter of joined basal pieces 25 " 

Diameter of arm facets 25 " 

Geological position and locality. Rather abundant in sandy mud- 
beds at the top of the Kiiob-member of the subcarboniferous limestone, 
Clear Creek, Hardin County ; also near Scottville, Allen County, Ken- 
tucky, &c 
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Alloprosallocrinus depressus, Sp. Nov. 

The general arrangement of the pieces of the calyx differs but 
little from A. conictis. There are, however, several distinguishing 
characteristics, rendering it necessary to separate it from that species. 

A, depressus is always unsymmetrical, the mouth being subcentral 
and placed nearest to the anterior side. The postero-lateral rays 
always bear three arms each. The summit is always depressed or 
inclined to the anterior side, and the colunmar pit is more angular 
than in A, contcus. 

Dimensions : — 

Greatest diameter 1:05 inch. 

Least diameter 85 " 

Height (proboscis broken off) 42 " 

Geological position and locality. Found in considerable numbers 
near the top of the silicious mud-beds of the subcarboniferous lime- 
stone, Clear Creek, Hardin County, Kentucky. 

DONATIONS TO THE LIBRARY, 

FHOM AFHIL 15, 1859, TO MAT 29, 1860. 
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M^moires et Documents relatifs k FHistoire du Canada. 8vo 
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Canadian Naturalist and Geologist, and Proceedings of the Nat. 
Hist. Soc. of Montreal. Vol. IV. Nos. 2 - 5. Svo. Montreal. 1859. 
Massackmetts Historical Society. 

Proceedings. 1855 - 58, 1858 - 60. Selected from the Records. 
2 vols. 8vo. Boston. 1859 - 60. 

Catalogue of the Library. Vol. L A-L. Vol. II. M-Z. 
2 vols. Royal Svo. Boston. 1859 - 60. 
Boston Society of Natural History. 

Proceedings. Vol. VL 1856 - 59 ; Vol VH. pp. 1 - 32. 
Journal. Vol. VIL No. 1. Svo. Boston. 1859. 
Observatory of San Fernando. 

Almanaque Nautico para el Afio 1860. Calculado de Orden de 
S. M. en el Observatorio de Marina de la Ciudad de San Fernando. 
1 vol. Svo. Cadiz. 1858. 
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1859. 8vo. London. 1858-59. 

List of the Members, Officers, &c., for the Years 1857 - 58. 8vo. 
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Imperial Academy of Sciences, St, Petersburg, 

Compte Rendu. Ann^e 1857. 1 vol. 8vo. St Petersburg. 
1858. 
Administration of Mines of Russia, 
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Ueber die Verbesserung der Planeten-Elemente aus beobachteten 
oppositionen angewandt auf eine neue Bestimmung der Pallas- 
Bahn. 4to pamph. Breslau. 1858. 
Academy of Natural Sciences, Philadelphia, 

Proceedings. 1859, pp. 109-160, 193 to end of Vol. L; 1860, 
pp. 1 - 96. 8vo. Philadelphia. 1859 - 60. 

Journal. New Series, Vol. IV. Parts 2 and 3. 4to. Phila- 
delphia. 1859-60. 
James HaU, 

Report on the Geological Survey of the State of Iowa : embracing 
the Results of Investigations made during Portions of the Years 
1855, 1856, and 1857. By James Hall, State Geologist, and J. D. 
Whitney, Chemist and Mineralogist 1 voL in 2 parts. Royal 8vo. 
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the Results of Investigations made during the Years 1855-58. 
By James HalL 8yo pamph. Albany. 1858. 
Juan Ondarza. 

Mapa de la Republica de Bolivia mandado publicar por el Gobierno 
de la Nacion en la Administracion del Presidente Doctor Jose 
Maria Linares, y Secretario de Instruccion Fublica Doctor Lucas 
Mendoza de la Tapia. Levantado j organizado en los Anos de 
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Comptes Rendus. Tom. XLYIL, XLVm., XLIX. ; Tom. L. 
Nos. 1-7, 10-14. — Table des Matieres du Tom. XLVH. et 
XLVin. 4to. Paris. 1858-60. 
American Antiquarian Society, 

Proceedings in Boston, April 27, 1859; — in Worcester, Oct. 21, 
1859. 8vo. Boston. 1859. 
Radcliffe Ihistees. 

Astronomical and Meteorological Observations made at the Rad- 
cliffe Observatory, Oxford, in the Year 1858, under the Superintend- 
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8vo. Oxford. 1859. 
Grovemment of Bidia. 
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India, 1858 - 59. 8vo pamph. Calcutta. 
Hannah S. Tohey, 
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Professor A, D. Bache. 
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General Index to the First Fifteen Volumes. 8vo. London. 
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Catalogue of the Library. Svo. London. 1859. 
Imperial Geographical Society, Vienna. 
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Observations sur les Moeurs de divers Oiseaux de Mexique. 8vo 
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Untersuchungen uber die Einwirkung einiger Gifte auf die 
Leistnngs Fahigkeit der Muskeln. 8vo pamph. Wurzburg. 
Professor E. E. Salisbury. 

Analysis and Extracts of the Book of the Balance of Wisdom ; an 
Arabic Work on the Water-Balance, written by 'Al Khazini in the 
Twelfth Century. By Chevalier N. Khanikoff, Russian Consul- 
General at Tabriz, Persia. [From the Jour. Am. Oriental Soc. 
Vol. VL 1859.] 8vo pamph. New Haven. 



Digitized by 



Google 



36 PROGEEBnrGS OF THB AMBRICAN ACADEMY 
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M. Georgio Vasari, Pittore e Arcbitetto Aretino, in questa piima 
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Societe de Physique et cTIKstoire NatureUe de Geneve, 

M^moires. Tom. XIY. 2" Partie. 4ta Geneve. 1858. 
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George Livermore. 
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dent of the Society: and an Appendix. 1 vol. 8vo. Boston. 
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Joseph WiUard. 
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8vo. Boston. 1858. 
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Observationes in Locos aliquot -^schylios. — Dissertatio Philolo- 
gica quam scripsit et publice defendet Joseph Wiel. 8vo pamph. 
Bonn». 1858. 

De Diversis contra Taenian Bemedis atque Methodis. — Disser- 
tatio Inauguralis Medica quam scripsit et publice defendet Gui- 
lielmus Zibz. 8vo pamph. Bonnae. 1858. 

De Chloroformio. — Dissertatio Inauguralis Physiologioo-Medica 
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quam scripsit et publico defendet Job. P«tnis Beitz. 870 pamph. 
Bonnas. 1858. 

De Cbloroformio, aliisque Beagentibus in Albumen, deque Albu- 
minuria, num existat, normali. — Dissertatio Inauguralis Medico- 
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Bonnas. 1858. 

Analecta Theopbrastea. — Dissertatio Fbilologica quam publice 
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De Fasciae Gypseae Yirtutibus. — Dissertatio Inauguralis Chi- 
rurgica quam scripsit et publice defendet Joannes Georgius Colmant. 
8yo pamph. Bonnae. 1858. 

De Hepate Sano et Morboso. — Dissertatio Inauguralis quam 
scripsit et publice defendet Winand Biervert. 8to pamph. Bonnae. 
1858. 

De Cataractae ^tiologia Experimenta. — Dissertatio Inauguralis 
Ophthalmologica quam scripsit et publice defendet H. A. Eduardus 
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De Eckhardo Philosopho. — Dissertado Philosophica quam scrip- 
sit et publice defendet Petrus Gross. Svo pamph. Bonnae. 1858. 

De Theophrasti Characteram Libello. — Commentatio Philobgica 
quam publice defendet scriptor Fridericus Hanow. 8yo pamph. 
Lipsiae. 1858. 

QuaQstiones Hermesianacteae. — Dissertatio Philologica quam pub- 
lice defendet scriptor Budolfus Schubze. 8yo pamph. Lipsias. 
1858. 

De C. Plini Secundi Libris Grammaticis Particula Prima. — 
Dissertatio Philologica quam publice defendet scriptor Alfredus 
Scbottmueller. 8yo pamph. Lipsiae. 1858. 

De Lichenino, Acido Cetrarino, Pulmonarino et Acido Stictino, 
Observationes Pharmacologicae. — Dissertatio Inauguralis Medica 
quam scripsit et publice defendet Paulus Ludovicus Oscar Albers. 
8yo pamph. Bonnae. 1858. 

De Fictitiis Actionibus ex Jure Romano. — Dissertatio Inaugu- 
ralis quam publice defendet Auctor Georgius Lochr. 8yo pamph. 
ColoniaB ad Rhenum. 1858. 

De Morborum Cutaneorum Combinationibus. — Dissertatio In- 
auguralis quam scripsit atque publice defendet Garolus Krebs. 8yo 
pamph. BonnaB. 1858. 

De Mutatione Libertatis Germanicae quoad Fundandam Prin- 
cipum Superioritatem in Territoriis Regni Teutonici. — Dissertatio 
Inauguralis quam defendet Al. Ch. De Courcel. 8yo pamph. 
Bonnae. 1858. 

De Carcinomate Osteoid! et Carcinomate MeduUari, Adjectis 
duobus Casibus singularibus in Clinico Chirurgico Bonnensi obser- 
yatis. — Dissertatio Inauguralis quam scripsit atque publice defendet 
Guilielmus Baum. 4to pamph. Bonnae. 1858. 

Symbolae ad Rhinoplosticen, Auctore Guil. Busch P. P. O. 4to 
pamph. Bonnae. 1858. 

Catalogi Chirographorum in Bibliotheca Acad. Bonn. Seryatorum. 
Particula I. ad Scriptores Graecos et Latinos Spectans : Studio et 
Opera Antoni Klette, Ph. D., ejusdemque Bibliothecae Gustos. 4to 
pamph. Bonnae. 1858. 

Index Scholarum quae in Uniyersitate Frid. Guil. Rhen. a die 
1858, 12 Aprilis, publice priyatimque habebuntur. — Praecedit Epi- 
metrum Disputationis de M. Varronis Hebdomadum sive Imaginum 
Libris. 4to pamph. Bonnae. 1858. 
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Index Scholarum, etc., 1858-59, a Die XV. Octobris, etc. — 
Praecedit Canticum Poenuli PlautinsB Emendatum. 4to pamph. 
Bonnse. 1858. 

Indicia Quinque Ordinum Univ. Frid. Guil. Rhen. de Litterarum 
Certaminibus Anni 1857-1858 facta novaeque Qusestiones 1858- 
1859 propositse. 4to pamph. Bonnae. 1858. 

Vorlesungen auf der Rheinischen Friedrich-Wilhelms-Universitat 
zu Bonn im Sommerhalbjahr 1858. — Vorlesungen im Wintei> 
halbjahr 1858 - 59. 2 pamph. 4to. Bonn. 1858. 
Imperial Geological Institute, Vienna. 

Jahrbuch, 1858; 1859, Nos. 1 and 2. 8vo. Wien. 1858-59. 

Ansprache Gehalten am Schlusse des Ersten Decenniams der 
K K. Geol. Reichsanstalt in Wien am 22 Nov. 1859. Von 
Wilhelm Haidinger, Director. 8vo pamph. Wien. 1859. 
M. F. Maury, U. S. K 

Astronomical Observations made during the Years 1849 and 1850, 
at the U. S. Naval Observatory, Washington. Vol. V. 4to. 
Washington. 1859. 
American Oriental Society. 

Journal. Vol. VI. No. 1. 8vo. New Haven. 1859. 
Henry A. Page, 

Experiments with Sorghum Sugar-Cane; including Treatise on 
Sugar-Making, etc. By Hedges, Free, & CJo. 1 vol. 16mo. Cin- 
cinnati. 1859. 
Royal Bavarian Academy of Sciences. 

' Abhandlungen der Histor. Classe der Konigl. Bayerisch. Akad. 
der Wissenschaften. Band VIH. Abth. 2. — Philos-Philol. Classe. 
Band Vni. Abth. 3. 4to. Miinchen. 1857-58. 

Gelehrte Anzeigen. Band. XLV.-XLVHL 4to. Miinchen. 
1858-59. 

Annalen der Eonigl. Stemwarte bei Munchen. Band X. 8vo. 
Miinchen. 1858. 

Meteorologische Beobachtungen aufzeichnet an der Konigl. Stem- 
warte in den Jahren 1825 - 1837. H. Suppl. Band zu den 

Annalen. Vol. 8vo. Miinchen. 1857. 

Almanach der Kon. Bayer Akad. der Wissensch. fiir das Jahr 
1859. Vol. 16mo. Munchen. 

Ueber Johannes Miiller und sein Verhaltniss zum jetzigen 
Standpunkt der Physiologic. Gehalten von Dr. Th. L. W. Bischoff. 
4to pamph. Munchen. 1858. 
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Ueber die geschiclitlichen Vorstufen der neueren Bechtsphi- 
losophie. Rede Vorgetragen von Prof. Dr. Carl Prantl. 4to 
pamph. Miinchen. 1858. 

Ueber Neaaufgefondene Dicbtongen Francisco Petrarca's. Vor- 
trag gehalten Ton Prof. Dr. Georg Martin Thomas. 4to pampb. 
Muncben. 1858. 

Rede bei der Handertjaebrigen Stiftongsfeier der Kon. Akad. der 
Wissenscbaften am 28 Masrz 1859. Grebalten yon 6. L. von 
Maurer. 4to pampb. Miinchen. 1859. 

Monumenta Saecularia beraasgegeben von der Eonigl. Bajeriscb. 
Akad. der Wissenscbaften zur Feier ibres Hundertjabrigen Beste- 
bens am 28 Mserz 1859. 1 vol. 4to. Mtincben. 1859. 

Erinnerung an Mitglieder der Math.-Ph7S. Classe der Eon. Bayr. 
Akad. der Wissenscbaften. — Fine Rede vorgetragen in der Oeffent- 
licben Sitzung zur Feier des Akademischen Ssecularfestes am 29 
Marz, 1859, von Dr. Carl Friedricb Pbilipp von Martins. 4to 
pampb. Muncben. 1859. 

Erinnerungen an Jobann Georg von Lori. — Eine Rede vorge- 
tragen in der Oefientlicben Sitzung zur des Akad. Siecularfestes am 
29 Marz, 1859, von Dr. Georg Thomas von Rudbart 4to pampb. 
Muncben. 1859. 

Untersucbungen fiber die Ricbtung und Starke des Erdmagne- 

tismus an Verscbiedenen Puncten des Sudwestlicben Europa. 

Ausgefiihrt von Dr. J. Lamont. 1 vol. 4to. Miinchen. 1858. 

Untersucbungen iiber die Ricbtung und St&*ke des Erdmagne- 
tismus in Nord-Deutscbland, Belgien, Holland, Danemark im Som- 
mer des Jabres 1858, Ausgefiibrt und auf Oeffentlicbe Kosten 
Herausgegeben von Dr. J. Lamont. 4to pampb. Muncben. 1859. 

Monatlicbe und jabrlicbe Resultate der an der kon. Stemwarte 

bei Muncben 1825-1856 angestelten Meteorologiscben 

Beobacbtungen von Dr. J. Lamont III. Suppleipentband 

zu den Annalen der Miincbener Stemwarte. 1 voL 8vo. Muncben. 
1859. 
Imperial Academy of Sciences^ Vienna, 

Denkscbriften. Math.-Natur. Classe. Band. XTV. und XV. 4to. 
Wien. 1858. 

Sitzungsbericbte. Pbil.-Hist. Classe. Band XXIIL Heft 5; 

XXIV. - XXVin. — Matb.-Natur. Classe. Band XXIV. Heft 3 ; 

XXV. - XXXIIL No. 26. 8vo. Wien. 1857, 1858. 
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Almanach der Kais. Akad. der Wissen. 8 Jahr. 1858. 16mo. 
Wien. 1858. 

Jahrbucber der K. K. Central-Anstalt ztir Meteorologie und 
Erdmagnetismus von Karl Kreil. Band V. Jahr. 1853. 4to. 
Wien. 1858. 

Anleitung zu den Magnetischen Beobacbtungen von Karl Kreil 

(Als Anbang zum XXXII. Bande der Sitzungsbericbte 

der Matb.-Natarw. Classe der kais. Akad. der Wissenschaflen.) 
1 vol. 8vo. Wien. 1858. 

Die Principien der Heutigen Pbysik vorgetragen von 

Dr. Andreas Ritter von Ettingsbausen. 4to pampb. Wien. 1858. 

Festrede bei der Feierlicben Uebemabme des Ebemaligen Uni- 
versitatsgebaudes durcb die Kais. Akad. der Wissenscb. Gebalten 
am XXIX. October, 1857, vom Vice-Prasidfenten derselben Dr. 
Tbeodor Greorg von Karajan. 4to pampb. Wien. 1858. 
J. Davenport Fisher. 

Memoires de I'Academie des Sciences de I'lnstitut de France, 
Tomes XXII. et XXin. 4to. Paris. 1850-53. 

Arcbiv der Pbarmacie. Eine Zeitscbrift des Apotbeker-Vereins 
in Nordeutscbland. Zweite Reibe, Bande 41 - 44. 8vo. Han" 
nover. 1845. 

Annalen der Pbysik und Cbemie, (Poggendorff,) Bande 64-66; 
67, Stuck 1, 2, 4 ; 68 - 75 ; 79, Stuck 3. Erganzungsband (nacb 72 
Band Einzuscbalten). 8vo. Leipzig, 1845 - 50. 

Journal fur Praktiscbe Cbemie, (Erdmann, etc.) Bande 34 - 37 ; 
38, Heft 2-8; 89, Heft 1-6; 40, Heft 1-4, 6-8; 41, -Heft 3-8; 
42, Heft 1, 3*8; 43, Heft.l, 2, 4-8; 44; 45 (45, Heft 7, 8 
dupL), 8vo. Leipzig. 1845-48. 

Considerations sur le Poids Atomique du Cuivre, etc., par M. J, 
. Persoz. 8vo pampb. Paris, 
Mercantile Library Association of the City of New York, 

TwentytEigbtb Annual Report of the Board of Direction. 8vo 
pampb. New York, 1859, 
Observatory of Konigsherg, 

Astronomiscbe Beobacbtungen auf der Koniglicben Universitats 
Stern warte zu Konigsberg. Abtb. 32. Folio. Konigsberg. 1859. 
Lords Commissioners of the Admiralty. 

Report on tbe Teneriffe Astronomical Experiment of 1856. 

Addressed to tbe Lords Commissioners By Prof. C. Piazzi 

VOL. V. 6 
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Smyth, F. R. S. S. L. & E., F. R. A. S., and H. M. Astronomer for 
Scotland 4to pamph. London and Edinburgh. 1858. 
Royal Society of Sciences^ GoUingen. 

Nachrichten von der Georg-Augusts-Universitat und der Kon. 
Gesell. der Wissenschaften zu Gottingen, vom Jahre 1858. 16ma 
Gottingen. 1859. 
American Philosophical Society. 

Proceedings. Vol. VIL No. 61, Jan. - June, 1859 ; Na 62, July - 
Dec. 8vo. Philadelphia. 1859. 

Transactions. Vol. XTT. Pt. 2, (N. S.) 4to. Philadelphia. 
1859. 
Isaac Lea, LL, D, 

Observations on the Genus Unio, together with Descriptions of 
New Species, their Soft Parts, and Embryonic Forms in the 
Family Unionidae. Vol. VII. Pts. I. and II. 4to. Philadelphia. 
1859. 

Descriptions of Eight New Species of Unionidae, from Georgia, 
Mississippi, and Texas, etc., etc. 8vo pamph. Philadelphia. 1860. 
Royal Society, London, 

Philosophical Transactions for the Year 1858. Vol. CXLVHI. 
Parts I. and II. 4to. London. 1858 - 59. 

Proceedings. Vol. IX. Nos. 32 - 34 : Vol. X. Nos. 35, 36. 8vo. 
London. 1859. 

List of Fellows of the Society, 30 Nov., 1858. 4to pamph. 
London. 

Address of the Right Hon. the Lord Wrottesley, &c., &c., &e., 
the President, delivered at the Anniversary Meeting of the Royal 
Society, on Tuesday, November 30, 1858. 8vo pamph. London. 
1858. 

Report of the Joint Committee of the Royal Society and the 
British Association, for procuring a Continuance of the Magnetic 
and Meteorological Observations. 8vo paraph. Leeds. 

Astronomical and Magnetical and Meteorological Observations 
made at the Royal Observatory, Greenwich, in the Year 1857 ; 
under the Direction of George Biddell Airy, Esq., M. A., Astrono- 
mer Royal. 4to. London. 1859. 

Ramchundra. A Treatise on Problems of Maxima and Minima, 
solved by Algebra. Reprinted by Order of the Hon. Court of 

Pirectors pf the East India Co under the Superintendence 

of Aug. De Morgan. 8vo. London. 1859. 
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Places of 5,345 Stars observed from 1828 to 1854, at the 
Annagh Observatory. By Rev. T. R. Robinson, D. D., F. R. S., 
F. R. A. S., etc. Roy. 8vo. Dublin. 1859. 
Leo Drouyn, 

Croix de Procession, de Cemetiferes et de Carefours. Folio. 
Bordeaux. 1853. 
Imperial Academy of Sciences, etc., Dijon, 

M^moires. Deuxieme S^rie. Tom. VI. Ann4e 1857. 8vo. 
Dijon. 1858. 
Imperial Academy of Sciences^ S^c, Rouen, 

Precis Analytique des Travaux de TAcad^mie, pendant TAnn^e 
1857-58. 8vo. Rouen. 1858. 
Francis P. Denny. 

On the Constitution of the Water of the Gulf-Stream compared 
with that of the inside Reverse Current. Laid before the Faculty 
of the Lawrence Scientific School, Harvard University. 8vo pamph. 
Cambridge. 1859. 
A. Gotdd,LL.B. 

On the Heat evolved by the Combustion of Coal-Gas. Laid 
before the Faculty of the Lawrence Scientific School, Harvard Uni- 
versity. 8vo pamph. Cambridge. 1859. 
John M. J, Merrick, 

On the Preparation of Alloxantine, together with an Examination 
of several Thionurates. Laid before the Faculty of the Lawrence 
Scientific School, Harvard University. 8vo pamph. Cambridge. 
1859. 
Society of Naturalists of New Granada. 

Estatutos de la Sociedad. 8vo pamph. Bogota. 1859. 
Zoological and Botanical Association of Vienna, 

Verhandlungen. Band VIH. Jahr 1858. 8vo. Wien. 1858. 
Natural-History Society of the Prussian Rhineland and Westphalia, 
Verhandlungen. XIV. Jahr. Heft 2 und 3 : XV. Jahr. Heft 1, 
2, 3, und4. 8vo. Bonn. 1857-58. 
Observatory of Prague, 

Magnetische und Meteorologische Beobachtungen zu Prag. XIX. 
Jahr. 1858. 4to. Prag. 1859. 
Linnean Society of Normandy, 

Bulletin. Troisieme volume. Ann4e 1857 - 58 ; Quatrieme, 
Ann^e 1858 - 59. 8vo. Caen. 1858 - 59. 
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Natural-History Society' in JEmden. 

Vierundvierzigster Jahresbericht der Natarforschenden Gesell- 
schaft, 1858. 8vo. Emden. 1859. 
Professor C. Ladrey, 

La Bourgogne. Bevue CEnologique et Viticole. 1'* Livr. 15 
Janvier, 1859. 8vo. Dijon. 1859. 
Senchenherg Society of Naturalists, Frankfort. 

Jahresbericht neber die Yerwaltung des Medicinalwesens die 
Krankenanstalten und die Oeffentlichen Gesundheitsyerhaeltnisse der 
Freien Stadt Frankfurt. — Herausgegeben von dem Aerztlichen 
Verein. I. Jahrgang 1857. 1 vol. 8vo. Frankfurt A. M. 
1859. 
Meteorological Institute of Berlin. 

Uebersicht der Witterung im nordlichen Deutschland, nach den 
Beobachtungen des meteorologischen Instituts zu Berlin. Jahrgang 

1856. — Uebersicht Jahrgang 1857. — Uebersicht 

Jahrgang 1858. 3 pamph. 4to. Berlin. 

Uebersicht der bei dem meteorologischen Institute zu Berlin 
gesammelten Ergebnisse der Wetterbeobachtungen auf den Sta- 
tionen des Freussischen Staats und benachbarter fiir den Zweck 
verbundener Staaten fiir die einzelnen Monate des Jahres 1855. 
4to. Berlin. 
Joseph Leidy, M, D, 

Geological Sketch of the Estuary and Fresh- Water Deposit 
forming the Bad Lands of Judith River ; with some Remarks upon 
the surrounding Formations. By F. V. Hayden, M. D. Read 
before the Am. Philos. Soc, March 4th, 1859. 

Extinct Vertebrata from the Judith River and Great Lignite 
Formations of Nebraska. By Joseph Leidy, M. D. — From the 
Transactions of the Am. Philos. Society. 4to pamph. Philadelphia. 
1859. 
D. F. L. von Schlechtendal, 

Linnaea, Ein Journal fiir die Botanik in ihrem ganzen Umfange. 
BandXXIX. Heft4-6; XXX. Heft 1, 2. 8vo. Halle. 1857 
-59. 



Doctrines (The) of Original Sin and the Trinity : discussed in a 
Correspondence between a Clergyman of the Episcopal Church, in 
England, and a Layman of Boston, U. S. 8vo pamph. Boston. 
1859. 
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Thomas Shervnn. 

Mathematical Miscellany, .conducted hj C. Gill, Professor of 
Mathematics in the Institute at Flushing, Long Island. No^. 1-8. 
8vo. New York. 1836 - 39. 
J, Smith JBbmans, 

Proceedings and Debates of the Third National Quarantine and 
Sanitary Convention, held in the City of New York, April 27th, 
28th, 29th, and 30th, 1859. 1 voL 8vo. New York. 1859. 

Chamber of Commerce. — Report of Select Committee on Quar- 
antine. Adopted July 7th, 1859. 8vo pamph. New York. 1859. 

Proceedings of the New York State Conventions for rescuing the 

Canals, etc (Clinton League.) 8vo pamph. New York. 

1859. 
Moses Paic. 

Pasigraphie mittels Arabischen Zahlzeichen. — Ein Yersuch von 
Moses Paic. 8vo pamph. Semlin. 1859. 
Samuel Kneelandy Jr.^ M, Z>. 

Scribner's En^neers' and Mechanics' Companion, comprising 
United States Weights and Measures. Mensuration of Superficies 

and Solids The Mechanical Powers Steam and 

the Steam-Engine. Thirteenth edition, revised and enlarged. By 
J. M. Scribner, A. M. 1 vol. 12mo. New York. 1856. 
Zoological Society of London, 

Transactions. Vol. IV. Parts 5 and 6. 4to. London. 1858 - 59. 

Proceedings. Parts XXV. and XXVL 8vo. London. 1857 
-58. 

Part I. Jan. - March ; Part 11. March - June. 

8vo. London. 1859. 
Smithsonian InsHtviion. 

Annual Report of the Board of Eegents of the Smithsonian Insti- 
tution for the Year 1858. 8vo. Washington. 1859. 
Zdterary and Philosophical Society of lAverpooL 

Proceedings, &c. during the Forty-eighth Session, 1858-59. 
No. Xin. 1 vol. 8vo. Liverpool. 1859. 
Roycd Society of Sciences, Leipzig, 

Abhandlungen der Kon. Sach. Gesell. der Wissenschaflen. — 
Math.-Physisch. Classe. Band IV. ; V. pp. 1 -80 ; Band VL, VII. 
8vo. Leipzig. 1858 - 59. 

Berichte iiber die Verhandlungen. PhiL-Hist. Classe, 1858, II. 
Math.-Phys. Classe, 1858, IL, IIL 8vo. Leipzig. 1858 - 59. 
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Die Sage Ton Nala und Damayanti nach der Bearbeitung des 

Somadeva. Herausgegeben von Hermann Brockhaus. 8vo 

pamph. Leipzig. 1859. 
British Association for the Advancement of Science. 

Report of the Twentj-Eighth Meeting, held at Leeds. 8vo. 
London. 1859. 
State of Arkansas, 

First Report of a Geological Reconnoissance of the Northern 
Counties of Arkansas, made during the Years 1857 and 1858, by 
David Dale Owen, Principal Greologist, assisted by William Elder- 
host, Chemical Assistant; Edward T. Cox, Assistant Geologist 
1 vol. 8vo. Little Rock. 1858. 
J, Aitken Meigs, M, Z>. 

Description of a Deformed Fragmentary Human Skull, found in 
an Ancient Quarry Cave at Jerusalem. 8vo pamph. Philadelphia. 
' 1859, 
G, C Swallow. 

Geological Report of the Country along the Line of the South- 
western Branch of the Pacific Railroad, State of Missouri 

To which is prefixed a Memoir of the Pacific Railroad. 1 vol. 
8vo. St. Louis. 1859. 
Edward S, Ritchie, 

Fasciculus Temporum. Auctor. Wormius Rolewinck. 1 vol. 
4to. Ultrajecti. 1480. 
Horatio R, Storer, M. Z>. 

On Criminal Abortion in America. 8vo pamph. Philadelphia. 
1860. 

Report on Criminal Abortion by the Committee of the American 
Medical Association. 8vo pamph. Philadelphia. 1859. 
Imperial Society of Naturalists, Moscow. 

Bulletin. Ann^e, 1858, Nos. 2 - 4 ; 1859, No. 1. 8vo. Moscou. 
1858 - 59. 
Society of Naturalists of Freiburg, in Briesgau. 

Berichte iiber die Verhandlungen. Band II. Heft 1. 8vo. 
Freiburg, L B. 1859. 
Royal Danish Academy. 

Det Kgl. Danske Videnskabemes Selskabs Skrifter. Femte 
Roekke, Natur. og Math. Afdeling, 4'*' Bind, 2*^" Hefte ; 5^« Bind, 
l*^" Hefte. 4to. Kjobenhavn. 1859. 
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Obersigt Forhandlingen i Aaret, 1858. 1 vol. Svo. 

Kjobenhavn. 
Dt, Franz Liharzih 

Das Gesetz des Menschlichen Wachsthumes und der unter der 
Norm Zuruchgebliebene Brustkorb als die erste und wichtigste 
Ursache der Rachitis, Scrophulose und Tuberculose. 1 vol. 8vo. 
Wien. 1858. 
Dr. Isaac L Hayes. 

An Arctic Boat Journey, in the Autumn of 1854. 1 voL Svo. 
Boston. 1860. 
Trustees of the Astor Library, 

Catalogue or Alphabetical Index of the Astor Library. Pt. II. 
Authors and Books. M-P. 1 vol. Royal Svo. New York. 
1859. 
Batavian Society of Sciences. 

Acta Societatis Scientiarum Indo-Neerlandicae. Vols. I. et II. 
4to. Batavia. 1856-57. 

Natuurkundig Tijdschrift voor Nederl. Indie. Deel 1. Afl. 5 and 
6 : Deel n. - XH. Svo. Batavia. 1851 - 57. 
J» H. McChesney, 

Descriptions of New Species of Fossils, from the Palaeozoic Rocks 
of the Western States. (Extr. Trans. Chicago Acad, of Sciences, 
Vol. I.) Svo pamph. Chicago. 1859. 
Society of Geography of Paris. 

Bulletin. 4'"« Serie. Tom. XVII. et XVIH. Svo. Paris. 
1859. 
P. Nisser. 

On the Geological Distribution of Gold, with special Reference to 
some Auriferous Rocks in South America. Svo pamph. Mel- 
bourne. 1859. 
W. P. G. Bartlett. 

The Elements of Quaternions. (Extr. from 2nd Vol. of Math. 
Monthly.) 4to pamph. Cambridge. 1860. 
Entomological Society^ Stettin. 

Entomologische Zeitung 17th - 20th Jahrgang. Svo. 

4 pamph. Stettin. 1856 - 59. 

Catalogus Coleopterorum Europae Siebente Auflage. 

1 vol. Svo. Stettin. 1858. 

Catalogus Hemipterorum 1 vol. Svo. Stettin. 1859. 
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Royal Academy of Sciences, Amsterdam. 

Yerhandelingen der koninklijke Akad. Tan Wetenschappen, 
Afdeeling Letterkunde, Eerste DeeL 4to. Amsterdam. 1858. — 
Zevende Deel. 4to. Amsterdam. 1859. 

"Verslagen en Mededeelingen Afd. Natuurkande, Achste 

Deel: Negende Deel, Stuk 1-3. — Afd. Letterkande, Vierde Deel, 
Stuk 1-3. 8yo. Amsterdam. 1858 - 59. 

Jaarboek voor 1858. 8vo pamph. Amsterdam. 

Dr, Moriz Homes. 

Die Fossilen MoUusken des Tertiaer-Beckens von Wien (11. Band 
BivalYen) Herausg. von der k. k. geologischea Beichsanstalt. Folio 
pamph. Wien. 1859. 
Royal Irish Academy, Dttblin. 

Transactions. Vol. XXIII. Pt. 2. 4to. Dublin. 1859. 

Proceedings. Vol. VII. Pts. 1 - 8. 8vo. Dablin. 1859. 
Philadelphia CoUege of Pharmacy. 

American Journal of Pharmacy, published by Authority of the 
Philadelphia College of Pharmacy. Edited by William Proctor, 
Jr. 3dSer.,Vols. VL-Vm. No. 2. 8vo. Philadelphia. 1858 
-60. 
Royal Bohemian Society of Sciences, 

Sitzungsberichte, Jahr. 1859, Jan. - Juni. 8vo. Prag. 1859. 
Dr. Wilhelm Rucblph Weitenweher. 

Ueber des Marsilius Ficinus Werk " De Vita Studiosorum," nebst 

einigen Bemerkungen liber den Hellenismus 4to pamph. 

Prag. 1855. 

Denkschrift iiber die Gebruder Johann Swatopluk und Carl 
Boriwoj Presl. 4to pamph. Prag. 1854. 

Dr. Joseph Carl Ed. Hoser's Buckblicke auf sein Leben und 
Wirken, nach dessen Tode. 16mo pamph. Prag. 1848. 

Aus dem Leben und Wirken des Herm Dr. Job. Th. Held's. 
Eine Festschrift. 8vo pamph. Prag. 1847. 

Leibnitz und Comenius. Ein Vortrag von Dr. F. B. Kv6t. 4to 
pamph. Prag. 1857. 

Die GrundzUge der Aristotelischen Psychologic aus den Quellen 
dargestelt und kritisch beleuchtet. Eine Studie von Wilhelm 
Fridolin Volkmann. 4to pamph. Prag. 1858. 

Die Methode der orthogonalen Projekzion auf zwei Ebenen, die 
keinen rechten Winkel mit einander einschliessen, als Grundlage 
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fur jede auf dem Principe der orthogonalen (orthographischen) 
Projekzion beruhende perspektivische Projekzionsart oder Parallel- 
Perspektive, Von Rud. Skuherskj, o. o. Prof, am Poljtechnisohen 
Institute in Prag. 4to pamph. Prag. 1858. 

Ocesk^m prvotnim prekladu by. evangelii o obmendch jeho az 
do XV. stolettL Sepsal Josef Jirecek. 4to pamplu V. Praze. 
1859. 

Die Porphyre im Silargebirge von Mittelbohmen. Von Carl 
FeistmanteL 4to pamph. Prag. 1859. 
American Association for the Advancement of Science. 

Proceedings of the Thirteenth Meeting, held at Springfield, 
Massachusetts, August, 1859. 1 voL 8ya Cambridge. 1859. 
American Geographical and StcUisticai Society, 

The Polar Exploring Expedition. — A Special Meeting of the 
American Geographical and Statistical Soeietj, held March 22, 
1860. 8vo pamph. New York. 1860. 
John BartUtt, 

A New Method of Chess Notation. 1 sheet Folio. Cambridge. 
1857. 
Samuel Nicolson. 

The Nicols Pavement, invented by Samuel Nicolson of Boston, 
Mass. — Second Edition, with Additions. %\o pamph. Boston. 
1859. 
Joseph E, Worcester, LL. D, 

A Dictionary of the English Language. 4to. Boston. 1860. 
W. Ferrel, A. M. 

The Motions of Fluids and Solids relative to the Earth's Surface ; 
comprising Applications to the Winds and the Currents of the 
Ocean. (Taken from the First and Second Vols, of the Math. 
Monthly.) 4to pamph. New York. 1860. 
Theodore, Lyman. 

Academic Royale des Inscriptions et Belles Lettres. — Histoire 
de TAcad^mie depuis son Etablissement jusqu'k present [contin- 
ued to the 8th August, 1793] ; avec les M^moires de Litt^rature 
tirez des Begistres de cette Academic depuis son Benouvellement 
jusqu'en 1710 [continued to 1793]. 50 Tomes. 4to. Paris. 
1717-^1808. 

Tableau General des Ouvrages contenus dans le Recueil des M^- 
moires de T Academic. 1 vol. 4to. Paris. 1791. 

VOL. V. 7 
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Institut National des Sciences et Arts. — M^moires, Sciences 
Morales et Politiques [1796-1803]. Tom. I.-V. 4to. Paris. 
An VI. - Xn. [1798 - 1804]. — Litt^ratore et Beaux-Arts. Tom. 
I.-V. 4to. Paris. 1797-1804. 

Institut Royal de France. — Histoire et M^moires : Classe 
d'Histoire et de Litt^rature Ancienne. Tom. I. - IV. 4to. Paris. 
1815 - 18. 
The JaUowsMan Society y Leipnc. 

Die Antike Landwirthschaft und das von Thunen'sche Gesetz. 
aus den alten Schriflstellem, Dargelegt von Dr. Heinrich Wiske- 
mann. — Gekronte Preisschrifl. 4to pamph. Leipzig. 1859. 
Roycd University of Christiana^ Norway. 

G^neralberetning fra Gaustad Sindssygeasyl ; for Aaret 1858, ved 
Ole Sandberg Direktor. 4to pamph. Christiania. 1859. 

Tale (og Cantate) ved det Norske Universitets Mindefest for 
Kong Oscar den 22de Sept. 1859, af J. S. Welhaven, Prof. 8vo 
pamph. Christiania. 1859. 

Ueber die Geometrische Beprasentation der Gleichunden zwischen 
Zwei veranderlichen, reellen oder komplexen Grossen von C. A. 
Bjerknes 4to pamph. Christiania. 1859. 

Om ^drueligheds-Tilstanden i Morge ved Gilert Sundt. Cand. 
theol. 8vo pamph. Christiania. 1859. 

Beretning om en Zoologisk Beise foretagen i Sommeren 1857. 
ved D. C. Danielssen. 8vo pamph. Christiania. 1859. 

Det Kongelige Norske Frederiks Universitets Aarsberetninger 
for Aarene 1856, 1857, og 1858. 8vo pamph. Christiania. 
1859. 

Aarsberetning for 1857 fra Overlaege for den Spedalske Sygdom 
O. G. Hoegh til Departementet for det Indre. 8vo pamph. Chris- 
tiania. 1858. 

for 1858 fra Overlaegeme O. G. Hoegh og C. J. 

Loberg 8vo pamph. Christiania. 1859. 

Forteguelse over Modeller af Landhusholdnings Redskaber fra 
Ladegaardsoens Hovedgaard ved Christiania. Beretninger om 
Sygdomsforholdene i 1842 og 1843 i Danmark, Sverige og Norge, 
oplseste ved de skandinaviske Naturforskeres Mode i Christiania, 
1844. — Anhang til Modets Forhandlinger. 8vo pamph. Chris- 
tiania. 1847. 

Karlamagnus Saga ok Kappa Hans. — Fortaellinger om Keiser 
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Karl Magnus og Hans JsBvninger. i Norsk Bearbeidelse fra det 
Trettende Aarhundrede. Udgivet af C. R. Unger. 1 voL 8vo. 
Christiania. 1859. 

Personalier oplaeste ved Hans Majestaet Eong Oscar den I's 
Begravelse i Rldderholmskirken, den Sde August, 1859. 8yo pamph. 
Christiania. 1859. 

Al-Mufassal, Opus de Re Grammatica Arabicum, Auctore Abiil- 
Kisim MahmM Bin 'Omar Zanifhs'ario, ad Fidem Codicum Maou 
Scriptorum Edidit J. P. Broch. 8yo pamph. Christianise. 1859. 
Nathan Appleton* 

Letter to the Hon. William C. Rives, of Virginia, on Slavery and 
the Union. 8vo pamph. Boston. 1860. 
Richard Owen, M. D., V. P. R. S., etc. 

Address by Richard Owen. — Superintendent of the Nat. Hist. 
Departments, British Museum. 8vo pamph. London. 
Association of Miners and Smelters. 

Bericht iiber die erste allgemeine Yersammlung zu Wien 

(10. bis 15. Mai 1858) Redigirt und Herausgegeben von Comity 
der Yersammlung. 1 vol. 8vo. Wien. 1859. 



Four bnndred and •Iglitjr'lUitli m«etiiiif> 

August 8, 1860. — Stated Meeting. 

The President in the chair. 

A quorum for the transaction of business not being present, 
only scientific communications were in order. 

The Corresponding Secretary communicated two papers, en- 
titled as follows : — 

" A List of the Phaenogamous Species of a Botanical Collec- 
tion made in the Eastern Part of Cuba by Charles Wright, in 
the years 1856, 1857, and 1859 - 60, with characters of the New 
Genera and Species : Part I. The Polypetate and Apetalae, 
by Professor A. Grisebach, of the University of Gottingen." 

" Determinations of the Perns of the same collection, also of 
Pendler's Venezuelan Collection, by Daniel C. Eaton, of New 
York." 

Dr. C. T. Jackson read and commented on a letter received 
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by him from M. Moissent, of the Imperial School of Mines, 
Paris, giving an account of a new gas-engine, invented by M. 
Lenoir of that city. He also gave some further details con- 
cerning the frozen well, at Brandon, Vermont. 



Four l&nndred and eififl&tjr«aixtb Bfteetinif. 

September 11, 1860. — Monthly Meeting. 

The President in the chair. 

Professor Horsford, chairman of the Bumford Committee, 
laid upon the table the dies for the Bumford medal, received 
from the United States Mint, in pursuance of a vote of the 
Academy at the last Anniversary Meeting. And they were 
deposited in the iron safe of the Academy. 

Professor Horsford submitted a memoir on the relations 
of the salts of zinc and alumina to those of soda and potassa. 

Messrs. Charles W. Eliot and Prank H. Storer presented 
the two following notes, supplementary to their Memoir upon 
the Impurities of Conmiercial Zinc. 

I. On the Amounts of Lead contained in some Silver Coins. 

From our experiments upon the impurities of commercial zinc,* 
we found that this metal almost invariably contains lead. In the 
preparation of silver at the United States Mint, zinc is used for the 
purpose of reducing chloride of silver,t and a sample of zinc similar 
to that used at the Mint, which we examined, yielded half of one per 
cent of lead. The question naturally suggested itself whether lead 
might not thus find its way into American silver coin, and to deter- 
mine this point we have analyzed several American coins, as specified 
in the following table ; for the sake of comparison we subsequently 
examined the other coins therein enumerated. 



* Memoirs of the American Academy, 1860 [n. s ], YIII. 57. 

t Booth and Morfit's Smithsonian Report on Recent Improvements in the 
Chemical Arts, (Washington, 1851,) p. 56. Compare Wilson's Report on the New 
York Indostrial Exhibition, in Dingler's Polyt. Journal, 1855, CXXXV. 119. 
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TABLE. 



Kind of Coin. 


(2.) 

Weight 
of Coin 
taken. 

Grammes 


(3.) (4.) 

Weight 
ofPbcor- 
Weigbt of responding 
BaOySOs loSOs 
found. in the 
BaO.SOa 
of column 
Grammes. (3). 


(5.) j 
1 
Corre- 1 
■ponding 
per cent 
of Lead 
in the 
Coin. 

1 


(a.)* 

Weight of 

PbO, S03 

found. 

Grammea. 


(b.)* 

Corre- 
•ponding 
weight 
of Pb. 


(c.)* 

Corre- 
sponding 
per cent 
of Lead 
• in the 

Coin. 


1 American 
half-dollar of 
1824. 


13.2936 


0.0465 


0J04\2 


0.3100 


0.0480 


0.0327 


0.2462 


20 Ameri- 
can five-cent 
pieces of 1853. 


24.2630 


0.0571 


0.0507 


0.2090 


0.0555 


0.0379 


0.1560 


10 Ameri- 
can five-cent 
pieces of 1854. 


12.1980 


0.0314 


0.0278 


0.2282 


0.0270 


0.0185 


0.1518 


2 American 
twenty-five- 
cent pieces of 
1858. 


12.4097 


0.0322 


0.0286 


1 
0.2305 1 


0.0310 


0.0273 


0.2200 


« Fine sU- 
ver"t from 
the U. S. As- 
say Office in 
New York, 
1860. ' 


30.6405 


• 
0.0557 


0.0494 


1 

1 
0.1611 , 


Oi)655 


0.0447 


0.1457 


1 Spanish 

dollar of 1793. 

Carolus IV. 


27.0130 


0.0170 


aoi5i 


1 
0.0558 1 


0.0129 


0.0088 


0.0326 


1 Mexican 
dollar of 1829. 

2 English 
shillings of 
1816. 


27.2265 
10.4597 


0.0127 
0X)6S7 


0.0118 
Oi)507 


0.0434 ' 
0^847 








0i)590 


0i)422 


0.3846 


1 French 
five-franc 
piece of 1852. 
Napoleon III. 


24.9725 


0.1135 


0.1069 


i 
0.4282 


0.1296 


0.0886 


0.3546 



* Columns (a), (h), and (c) contain the resolts of a supplementary series of 
experiments, made merely to control the results given in columns (4) and (5). 
{Vtd. infra.) 

t The solution of this fine silver in nitric acid became blue when neutralized 
with ammonia. The filtrate from the mixed precipitate of sulphate of lead and 
gold (see p. 56) contained a decided trace of copper and a fainter trace of iron. 
The solution of sulphate of soda, from which the sulphuric add of col. (3) was 
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On the supposition that the zinc used in the reduction of the silver 
is the source of the lead in the American coin, it is easy to calculate 
the amount of lead which would thus find its way into the coin, since 
the quantity of zinc used in reducing a given weight of silver, and the 
per cent of lead which that zinc may be expected to contain, are both 
known quantities. Professor Booth* says that an excess of zinc is 
required to insure total and rapid reduction, and Wilson f states, that 
two equivalents of zinc are used, in practice, for each equivalent of 
silver. Our memoir, already cited, gives the per cents of lead found 
in two specimens of YieiUe Montague zinc The standard of the 
American silver coin is ^ silver and ^ copper, and the weight of fifty 
cents' worth of this alloy, in either half-dimes, dimes, quarters, or a 
half-dollar, has been 192 grains = 12.433 grammes, since the year 
1853.t 

Fine silver in the half-dollar, . . . 11.190 gram. 
Zinc used in reducing 11.19 gram, silver, . 6.742 " 
Amount of lead in 6.742 gram, zinc, if the zinc 

contains0.292per cent of lead, § . . 0.0197 " 
Amount of lead in 6.742 gram, zinc, if the zinc 

contains 0.494 per cent of lead, § . . . 0.0333 « 

If zinc of the best quality (containing 0.292 per cent of lead) had 
been used, the. silver coin would have contained 0.158 per cent of 
lead ; if the second quality (containing 0.494 per cent of lead) has 
been employed, the coin may contain 0.268 per cent of lead. Between 
these two limits all our determinations of lead in American silver will 
be found to lie. 

In ofiering this explanation of the occurrence of lead in American 
silver coin, we would by no means affirm that the zinc is the exclusive 
source of this impurity, for it is not at all improbable that a portion of 
the lead is derived from the leaden vats in which the reduction of the 



determined, exhibited a slightly yellowish-light-brown color, nothing similar to 
which occurred in any of the other experiments. A slight black residue remained 
when this silver was dissolved in nitric acid, and a trace of gold was detected in 
the residue described on p. 59. 

♦ Loc. cit. t Loc. cit. 

I Brightly's Dig. Laws U. S., for Standard, Title Coinage^ § 3 ; for Weights, 
Title Coinage, § 13. 

4 See our Memoir in Mem. Amer. Acad. [k. s.], YIII. 61, Table 1. 
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chloride of silver is effected, or from the sulphuric acid which is used 
to excite the reaction. 

The method of analysis employed was as follows. The coin having 
been dissolved in moderately strong, pure, nitric acid, the cooled solu- 
tion was treated with an excess of a solution of pure caustic ammonia, 
added by small portions, — no notice being taken of the small, dark- 
colored residue (AgS, etc.) insoluble in nitric acid. The precipitated 
oxide of silver was re-dissolved in nitric acid, enough of the latter being 
added to render the solution distinctly acid. The whole was then 
heated in a water-bath, and a strong solution of pure chloride of ammo- 
nium added, until chloride of silver was no longer precipitated, care 
being taken to avoid adding an unnecessary excess of chloride of am- 
monium. It will be seen, that the chloride of silver was thus pre- 
cipitated in presence of a large excess of nitrate of ammonia; and 
since chloride of lead is readily soluble in a solution of nitrate of 
ammonia,* any lead which the coin may have contained would remain 
in solution. It may be mentioned in passing, that the small amount 
of chloride of silver which, as has already been stated by Mulder,t is 
retained in solution by nitrate of ammonia, — especially by hot solu- 
tions, — did not interfere in the least with the subsequent steps of the 
analysis, or in any way to influence the amount of lead obtained. 
The precipitated chloride of silver was collected upon a filter, and 
thoroughly washed with hot water, the lumps of chloride of silver 
being broken down as much as possible with a glass rod. The filtrate 
and wash, waters were evaporated in a porcelain dish to the consist- 
ence of a thin syrup, and then transferred to a flask of hard German 
glass, in which the evaporation was continued until the nitrate of am- 
monia had been entirely destroyed. This operation requires care in 
the application of the heat, lest violent decomposition of the nitrate of 
ammonia ensue, and portions of the substance be projected from the 
flask. When properly conducted, the process goes on tranquilly, and 
no loss occurs. The residue, consisting of nitrate of copper, together 
with nitrate of lead, and more or less gold, should be washed with hot 
water into a porcelain dish, where it is mixed with a slight excess of 
pure sulphuric acid. It may be necessary to use a little nitric acid to 
dissolve the last portions of the substance in the flask. The mixture 



♦ Bolley, Ann. Ch. u. Pharm., 1854, XCI. 115. 
t Die Silber-Probinnethocle, (Leipzig, 1859,) p. 28. 
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is then evaporated over the water-bath until it has become almost 
entirely diy, — or until it no longer exhibits any tendency to effervesce ; 
it is then somewhat more strongly heated on a sand-bath, until all the 
free sulphuric acid has been driven off, that is, until fumes of sulphuric 
acid are no longer perceptible. The necessity of thoroughly evapo- 
rating this mixture cannot be too strongly insisted upon, for a solution 
of gold in sulphuric acid * is formed when the mixed nitrates, etc are 
treated with sulphuric acid, and unless this compound be entirely 
destroyed by heating, it will be subsequently decomposed when water 
is added, and give rise to a precipitate of metallic gold, in a condition 
so finely divided that it cannot be separated by filtering. The occur- 
rence of this precipitate would ruin the analysis. We at first sought 
to prevent the formation of this solution of gold in sulphuric acid, by 
heating very strongly the residue left in the flask after all the nitrate 
of ammonia had been decomposed, until the escape of nitrous fumes 
had entirely ceased, and the nitrate of copper was decomposed. We 
then treated the mass with pure dilute nitric acid, and filtered off the 
solution from the gold which had been deposited and from any chloride 
of silver which had been dissolved by the nitrate of ammonia, with the 
intention of determining the lead directly, by precipitating it as sul- 
phate from this solution after evaporation with sulphuric acid. It was 
found, however, that a large portion of the gold-salt escaped decom- 
position in the flask, the yellow solution of sulphate of gold being 
formed almost as abundantly after this treatment as when the flask 
was not heated so strongly; and since in this method there is great 
risk of fracturing the vessel from drops of acid condensing in its neck 
and flowing down upon the hot portion, it can in no wise be recom- 
mended. A perfectly dry mixture of sulphate of copper, sulphate of 
lead, and metallic gold having been obtained, it is treated with distilled 
water, — a considerable quantity of the latter being added at once, and 
the mixture quickly stirred to prevent the sulphate of copper from 
forming a hard cake as it becomes hydrated. As soon as the sulphate 
of copper is completely dissolved, a small quantity of pure sulphuric 
acid is to be added to the solution, and the latter set aside for at least 
forty-eight hours. The precipitate, consisting of sulphate of lead and 
metallic gold, was then collected upon a small Swedish filter and 
washed, first with dilute sulphuric acid to remove the sulphate of cop- 

* Compare Pelletier, Ann. Ch. et Phys. [2], XV. 12. 
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per, and subsequently with alcohol, until no trace of free sulphuric acid 
remained. After drying, the precipitate of sulphate of lead and gold, 
with the filter cut into small pieces, was transferred to a beaker glass, 
and the whole was then digested with pure bicarbonate of soda ♦ (pre- 
pared from the oxalate), during at least forty-eight hours. The sul- 
phate of soda formed by this operation was then filtered off from the 
carbonate of lead and metallic gold, and the amount of sulphuric acid 
which it contained determined by precipitation with chloride of barium 
in the usual way. From the amounts of sulphate of baryta thus 
obtained, recorded in column (3) of the table, the amounts of lead 
(col. 4) in the mixed precipitates of sulphate of lead and gold were 
calculated. 

The carbonate of lead, mixed with bits of paper and gold, above 
mentioned, was now dissolved in dilute nitric acid, the solution evapo- 
rated with sulphuric acid until all the nitric acid had been expelled, 
subsequently treated with water acidified with sulphuric acid, and, after 
standing for forty-eight hours, collected upon a tared filter, washed 
with dilute sulphuric acid and alcohol, dried at 100^, and weighed. 
The results may be found in column (a) of the table. 

The re-agents used in the foregoing operations were all chemically 
pure. A special experiment was moreover made, in which portions 
•of the nitric acid, ammonia, chloride of ammonium, and sulphuric acid 
used, twice as large as any which were actually employed in the 
analysis of either of our samples of coin, were evaporated together, 
and subjected to a course of treatment identical with that which the 
solutions of coin were forced to undergo ; but not a trace of sulphate 
of lead, or of any precipitate, other than a few light and utterly insig- 
nificant floating flocks, probably alumina, could be detected as the 
result of this trial. 

That our process is sufficiently accurate to exhibit all the lead which 
the samples of coin examined really contained, we do not think prob- 
able. All of the sources of error to which the process, when properly 
conducted, is subject, tend to cause a slight loss of lead. Thus, in the 
first place, it is scarcely possible that the last traces of chloride of lead 
can be removed by washing from the caseous precipitate of chloride 

* See Fresenius, Anleitang zur Qaantitativen Analyse, (Braunschweig, 4*« Aufl. 
1858,) p. 286,4 132, n. b. /9. 
VOL. V. 8 
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of silver,* which precipitate is in enormous mass as compared with 
the amount of chloride of lead ; and again, the first precipitate of 
sulphate of lead, mixed with gold, which is obtained after evaporation 
with sulphuric acid, occurs in so finely divided a state, that it is exceed- 
ingly difficult to prevent loss by the passing of a portion of it through 
the pores of the filter npon which the precipitate is collected. To one 
unused to the process, it might seem as if the last traces of sulphuric 
acid could hardly be removed from this precipitate by washing with 
alcohol. We have satisfied ourselves, however, that this is easily 
effected, and that this seeming source of error is, in reality, entirely 
insignificant ; at any rate, the results given in columns (a), (b), and (c) 
are in no way influenced by this imaginary error. It may not be 
amiss to observe, that we have been particularly scrupulous with regard 
to the treatment of the above-mentioned precipitate, having in every 
instance continued to wash it with alcohol long after any reaction of 
sulphuric add could be detected. It should also here be stated, that 
the results in which we ourselves place the most confidence are those 
obtained by determining the amount of sulphuric acid in the mixed pre- 
cipitate of sulphate of lead and gold (see cols. (3), (4), and (5) of the 
table), for columns (a), (b), and (c) contain the results of a secondary 
process liable to all the accumulated errors of a long series of opera- 
tions ; moreover, the final precipitate of sulphate of lead is very finely, 
divided, and, like the first precipitate, liable to pass through the pores 
of the filter, as has been previously explained. This second series of 
experiments has been carried out, not from any expectation that the 
results would closely agree with those of the first series, but merely to 
control the latter to a certain extent, and to remove any objection 
which might be made to the indirect method by which they were 
obtained. Since the possible inaccuracies of the process tend to a loss 
of lead, we are confident that the amounts of lead we have obtained 
are in no instance greater than those really existing in the coin. 

The precipitates of pure sulphate of lead (column (a) of the table) 
were, in every instance, reduced on charcoal with carbonate of soda, 
and the button of lead obtained carefully tested for silver, of which 
none could be detected in any case ; nor did ^he metal exhibit any 
reactions, other than those of pure lead. 

The residue of gold and filter paper left after dissolving the car- 

* Compare Mulder, op. cit, p. 217. 
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bonate of lead in nitric acid for the final lead determination, was in 
each case incinerated, and then fused with carbonate of soda before 
the blowpipe. A distinct button of metallic gold was obtained in every 
instance. The amount of gold obtained varied, however, to a very 
considerable extent: it was abundant in the American and Spanish 
coin, less was observed in the English and Mexican, and but little in 
the French coin or the American fine silver.* 

The silver of the French coin was undoubtedly prepared by the 
sulphuric-acid process,t in which the granulated ajloy of silver, gold, 

* Besides the quantitative analyses recorded above, which have been made by 
this method, it should be mentioned, that in several qualitative experiments upon 
American coins, by the method as described or slightly modified, indications of 
lead were obtained in every instance. The same remark is true of two qualitative 
analyses, — one of a dime and another of a quarter-dollar, — made as follows : 
the coin having been dissolved in nitric acid, and the insoluble black residue of 
sulphide of silver and a little gold separated by filtering, the solution was mixed 
with pure acetate of soda (see Fresenius, op. ctit., p. 428, ^ 163, 1. y) to prevent 
precipitation of chloride of lead in subsequent operations, and the whole heated 
over the water-bath ; the silver was then precipitated with dilute chlorhydric acid, 
and the chloride of silver collected upon a filter and washed. Through the filtrate 
sulphuretted hydrogen was passed, the mixed sulphide of copper, lead, and gold 
collected upon a filter, treated with nitric acid, the acid solution evaporated to dry- 
ness, the residue taken up with water, and the solution filtered; in the filtrate 
lead was detected, while the residue contained gold. 

With regard to this residue of gold, which has also been alluded to in the text, 
it should be remarked that it has been entirely neglected by many analysts who 
have published determinations of the amounts of gold in various silver coins. In- 
deed, it would appear as if the fact were not generally known to chemists, that 
nitric acid can dissolve a little gold (as it can platinum), when an alloy containing 
a small quantity of gold is treated with this acid (compare Mulder, op, cU., p. 159). 
Another common error of analysts has been, to class as " gold " the dark-colored 
residue which is usually left when silver coin is dissolved in dilute nitric acid. 
This precipitate does, in fact, generally contain a little gold, though in our own 
experiments by far the larger portion of this metal passed into solution in the 
nitric add, and was separated at a subsequent stage of the analysis, as has been 
described ; Gay Lussac (Ann. Ch. et Phys., 1836, [2.] LXIII. 334) long ago 
showed that it is principally composed of sulphide of silver ; to which fact atten- 
tion has also been called by Mulder, in his excellent little treatise, just cited, 
p. 178. 

t See D'Arcet in Dingler's Polyt. Joum., 1828, XXVIII. 3; from Annales 
Mensuelles, Mai, 1827, p. 131. Also, Ure's Dictionary of Arts, &c., 4th edit., (Bos- 
ton, 1853,) II. 543. Dnmas's Traits de€himie Appliqu^e aux Arts, (Paris, 1833,) 
IV. 464. 
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copper, &c. is dissolved in hot concentrated sulphuric acid, and the 
silver subsequently precipitated, by means of metallic copper, from a 
somewhat diluted hot solution of the sulphate of silver thus obtained. 
Since ordinary commercial sulphuric acid* is used in this operation, 
it is not strange that a portion of the lead with which it is contami- 
nated should be transferred to the silver. The lead salt is perhaps 
reduced by the metallic copper in the manner ^o well described by 
Odling, in his memoir "On the Reciprocal Precipitations of the 
Metals." t It is, moreover, not impossible that some sulphate of lead 
may fall when the acid liquor is diluted, and become mixed with the 
precipitated silver. It is not credible, however, that the lead in the 
coin can have been derived from the copper used to form the standard 
alloy, for this supposition would imply that copper of very inferior 
quality had been employed. According to Earsten,t copper which 
contains but one per cent of- lead is utterly unfit for manufacturing 
purposes, since it cannot be worked at any temperature. Now the 
least amount of lead which we found in fifty cents' worth of American 
silver is 0.0253 gram, in 10 half-dimes of 1853. These 10 half-dimes 
contain 1.243 gram, of copper, and if this metal had been the source of 
the lead, it must have contained more than two per cent of that impurity. 
We are ignorant of the process of preparing silver which was in 
use at the British Mint in 1816. Perhaps the silver in the coin of 
that date was obtained by cupellation, and it is well known that silver 
so obtained almost always contains lead. § 

♦ D'Arcet, Joarn. fur tech. u. oekon. Ch., 1829, IV. 420. 

t Quar. Joarn. Chem. Soc. of London, 1857, IX. 289. 

t'ln his System der Metallnrgie, (Berlin, 1832,) V. 245. 

§ Anthorities differ as to the amount of lead contained in crude cupelled silyer 
(" lightened silver,'* argent €clair€^ Blicksilber), According to Berthier (Essais par 
la Voie Seche, (Paris, 1848,) II. 724), it contains, on an average, only 1 per cent 
of lead. Kerl (Handbuch der metaliurgischen Hiittenkunde, (Freiberg, 1855,) III. 
152), on the other hand, says that it contains from 5 to 10 per cent of impurity ; 
and according to Karsten (System der Metallnrgie, V. pp. 200, 201) Blicksilber 
contains at least 12 per cent of lead, and often more, the proportion of lead to 
silver being entirely dependent upon the temperature of the cupelling furnace. 
Since such sHver is unfit for use, it is refined by small portions, either by a second 
cupellation at a high heat, or by melting it in crucibles with saltpetre and borax or 
some other flux (Kerl, op. cit., HL. pp. 181 to 198^ ; but it appears to be imprac- 
ticable, or at least not advantageous in practice, to remove the last traces of lead 
from the silver by either of these processes.- (See Kerl, op. cit., I. 224 ; or Plattner, 
Probirkunst mit dem Lothrohre, (Leipzig, 1853,) p. 403). 
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The silver of the Spanish and Mexican coins was doubtless pre- 
pared by the American system of amalgamation.* In this process, 
speaking in general terms, it would appear that silver is reduced by 
means of metallic mercury from a solution of chloride of silver in 
chloride of sodium, the amalgam which is formed being exposed 
meanwhile to the action of chloride of copper and perchloride of iron. 

It is to be inferred from the investigations which we have cited, that 
under these circumstances the amalgam should be almost entirely free 
from any contamination with the more strongly electropositive metals-f 
It would seem, indeed, that the American system of amalgamation 
furnishes purer silver than is obtained by any of the other processes 
which are employed upon the large scale. 

So far as concerns the occurrence of lead in the silver coin of 
our own country, it could probably be mainly, if not altogether, avoided, 
by employing zinc free from lead, such as is manufactured in Pennsyl- 
vania, as we have already described in our Memoir. 

It is interesting to observe, that the occurrence of lead in some of 
the silver coins of the ancients { has been thought to indicate ''that 
the process of separating lead and silver was less perfectly executed 
in the ages of antiquity than is at present th^ case." § Yet, in none 

* Described by Humboldt in bis Essai Politiqae stir le Rojaame de la Noorelle 
Espagne, (Paris, 1811,) II. 558. See also Karsten, Abhandlungen der phys. Klasse 
der Akad. der Wissenschaften za Berlin, 1828, p. 1 ; and Karsten u. Decben's 
Archiy fur Mineralogie, etc., 1829, I. 161 ; and again, ibid. XXY. 178, and in 
Dingler's Foljt Jonrn., 1852, CXXVI. 357. Compare the subsequent statemenu 
of Boussingault, Ann. Ch. et Phys., 1832, [2.] LI. 350. 

t In the European system of amalgamation, as practised at Freiberg in Saxony, 
where the silver is reduced from its chloride by metallic iron instead of quicksiWer, 
a sin;ilar degree of purity in the silver is not to be expected. (For analyses of such 
silver, " Tellersilber," see Keri, op. cit., I. 234.) 

J Walcbner, Schweigger's Journal fiir Ch. u. Phys., 1827, LI. pp. 204, 205. 
J. W. Draper, Siiriman's Am. J. Sci., 1836, [1.] XXIX. 160. Sarzeau, Journal 
de Pharmacie, 1839, XXY. 503. Briiel and Hausmann, Karsten n. Decben^s 
Arcbiv fur Mineralogie, etc , 1844, XVIII. 505 ; also in J. pr. Chem., XXX. 334. 
J. W. Mallet, Trans. Royal Irish Acad , 1853, XXII. 319. Briiel and Hausmann 
refer also to earlier determinations of lead in antique coins by Klaproth (probably 
in his Beitrage zur chemiscben Kenntniss der Mineralkorper, 1795 - 1780, B. VI.), 
and by Goebel (doubtless in his brochure, Ueber den Einfluss der Chemie auf die 
Ermittelung der Volker der Vorzeit, etc., Erlangen, 1842) ; but they do not indicate 
precisely where these analyses are to be found, nor have we any means of ascer- 
taining this point. 

§ Briiel and Hausmann, loc. cit, Archiv. p 509 ; J. pr. Chem., p. 338. 
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of the recorded analyses of ancient silver coins to which we have had 
access have we been able to find that any one has detected so large 
an amount of lead in these coins, as we have shown to occur in Ameri- 
can fine silver of the year 1860, if we except a single analysis by 
Professor Draper, who found nearly 3 per cent of lead in a silver 
coin of Hadrian. The greatest percentage of lead observed by Bruel 
(the author pf the remark just quoted) was only 0.12. It is probable, 
however, that the methods of analysis — none of which are recorded 
— employed for separating lead from silver by the chemists to whose 
labors we have referred, were less delicate than the process which we 
have ourselves made use of. 

It is interesting also in this connection to observe, that the Ameri- 
can system of amalgamation, which at one time — before its peculiar 
fitness for the circumstances of the case in which it is employed had 
been recognized — was so frequently criticised by European metal- 
lurgists, afibrds silver which is less strongly contaminated with lead, 
and is probably purer in other respects, than is produced by any other 
process of manufacture. 

II. On the extreme Difficulty of Removing^ the last Traces 
of Carbonic Acid from large Quantities of Air. 

In the course of our research upon the impurities of zinc, we insti- 
tuted a series of experiments, in order to ascertain whether the dis- 
agreeable odor of hydrogen gas, as generated from common zinc by 
means of sulphuric acid, could be attributed to the presence of any 
gaseous compound of carbon, — an apocryphal doctrine which seems 
to be quite generally credited. 

The results of these experiments were entirely negative, in so far as 
they related to the point in question, and we should not have thought 
of publishing them, had it not been proved to us, by a memoir recently 
printed in Poggendorff 's Annalen, that one of the phenomena which 
we then observed had not been sufficiently dwelt upon by chemists. 

In our experiments above referred to, a jet of hydrogen was burned 
in a glass globe thirty centimetres in diameter, through which was 
drawn, by means of an aspirator, a steady current of air. Before 
entering the globe, this air had passed through an apparatus, described 
in full below, which was intended to deprive it of all its carbonic acid, 
and on leaving the globe it was drawn through a bottle containing 
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Kme-water, carrying with it, of course, the products of the combustion 
of the hydrogen. We first used, in order to absorb the carbonic acid 
completely from the air in which the hydrogen burned, two cylinders 
twenty-seven centimetres high and five centimetres in diameter, filled 
with fragments of pumice-stone moistened with caustic potash ; not 
satisfied with this large absorption surface, we next added to the 
cylinders two Wolfe bottles containing a concentrated solution of caus- 
tic potash, and finally substituted for the Wolfe bottles three five-bulb 
potash-tubes. We repeatedly maintained a burning jet of hydrogen 
in the globe for periods varying from four to six hours, with air 
purified by passing through the three potash-tubes and two cylinders 
described, and always obtained the same result ; viz. there was never 
any perceptible cloud of carbonate of lime in the bottle containing 
lime-water during the progress of the experiment, but after standing 
twelve hours, an unmistakable deposit of crystalline carbonate of lime 
was invariably found at the bottom of the lime-water. We might 
have regarded this as sufficient evidence of the presence of an in- 
finitesimal amount of carbon in the hydrogen, had we not found by 
repeated trials, that the burning of the hydrogen had no influence 
whatever on the formation of this crystalline deposit 156,000 c. c. 
of air (the contents of our aspirator), passed through the purifiers we 
have described, still retained sufficient carbonic acid to produce a 
deposit of crystalline carbonate of lime, when allowed time to separate 
from the lime-water by crystallization.* In order to render the ex- 



*^ The fact that carbonate of lime may at first be dissolved bj lime-water, has 
been clearly shown by Vogel. (Schweigger*8 Joam. f. Ch. u. Phyg., 1821, XXXIII. 
207.) It is moreover very distinctly affirmed in the following passage from an 
article, which has recently falleii under oar notice, by Berthollet (Annales de 
Chimie, 1789, III. 68) : — *'I am indebted to M. Welter for an observation upon 
the nse of lime-water, which may be asefal in cases where one wishes to de- 
tect small quantities of carbonic acid. Lime-water has the property of dissolving 
a little carbonate of lime, of which one can assure himself by blowing into it with a 
tube ; the air expired produces a cloud which redissolves entirely, until the lime- 
water is saturated with the carbonate of lime which has been formed. If, there- 
fore, it is desired to detect small quantities of carbonic acid by means of lime- 
water, it is necessary to agitate some carbonate of lime with the latter, in order 
that it may be saturated, before filtering it." That the carbonate of lime separates 
after a time from the lime-water which had previously held it in solution, has also 
been shown by one of us (Am. J. Sci., 1858, [2.] XXV. 42), — at that time 
entirely ignorant of the experiments of Vogel and Welter. 
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periment irreproachable, with reference to the determination of carbon 
in the hydrogen, we should have been obliged to extend indefinitely 
our absorbing apparatus, and to force the air through the whole 
apparatus, instead of sucking it through, as in the experiments above 
described. The object in view was not worth such trouble and 
expense, and we moreover had not the necessary appliances, so that 
we were reluctantly forced to give up the inquiry. 

Our interest in the subject has been awakened anew by some ex- 
perimcBts recently published by H. Karsten,* upon the oxidation of 
dry non-nitrogenous organic substances by the action of atmospheric 
air at ordinary temperatures. The method upon which Karsten 
chiefly relied in these experiments was, in its essential features, iden- 
tical with the one employed by ourselves, but the difficulty, to which 
we have referred, of removing carbonic acid from the air employed 
by any common absorption apparatus, is altogether ignored by him ; f 
as will appear from the following description of his apparatus, quoted 
from page 349 of his article: "In order to purify from carbonic 
acid and water the air which I allowed to flow in a slow, continuous 
stream over the organic substances, I placed before the vessel which 
contained them chloride of calcium tubes several feet in length, and in 
front of these a tube containing dry caustic potash, preceded by a bulb- 
tube filled with concentrated solution of caustic potash ; by this solu- 
tion the air was first washed and freed from carbonic acid ; it was then 
led slowly over the dry caustic potash and through the long chloride 
of calcium tubes, before it came in contact with the organic substances, 
which had been dried in the water-bath." It is evident, at all events, 
that this apparatus was far less adequate than our own for the difficult 
operation of removing carbonic acid from the air. 

We do not in the least seek to deny the truth of ITarsten's assertion, 
that carbonic acid is really formed by the action of air at ordinary 
temperatures upon the substances in question. The fact is not only 
probable a priori, but would seem to be proved by his incidental 
statement (p. 348), that carbonic acid was formed when these com- 
pounds (sugar, cork, &c.) were exposed during some months to the 
action of air or oxygen in tubes sealed with mercury in the pneu- 



♦ Poggendorff *8 Ann. der Phys. u. Ch., 1860, CIX. 346. 
t The reader of Earsten's memoir will observe that, like ourselves, he obtained 
for the most part only crystalline carbonate of lime, — no immediate cloudiness. 
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matic trough. In so far as charcoal is concerned, De Saussure * has 
long ago shown the extreme probability that it is oxidized by the 
air, even when dry, as it is when wet Neither do we wish to 
assert that it is impossible to deprive air of every atom of its car- 
bonic acid. We insist only. upon the facts, that it is a matter of no 
inconsiderable difficulty to do this, that Karsten's apparatus was en- 
tirely inadequate, and that nothing in his paper would indicate that he 
has allowed for this source of error. 

It should be distinctly borne in mind, that in the experiments of 
Karsten, as well as in our own, the question raised is not at all whether 
the amount of carbonic acid which escapes absorption can be esti- 
mated with the balance ; for so long as the experiments are qualitative 
only, and conclusions are based upon the precipitate which is formed 
in lime-water, it is clearly necessary to remove every trace of carbonic 
acid from the air employed, no matter how " imponderable " this trace 
may be. We do not believe that the carbonic acid which escapes absorp- 
tion in ordinary experiments can be of sufficient amount to be mentioned 
as a source of inaccuracy in the determination of the carbonic acid 
of the air, by the method which has been used by so many eminent 
chemists ; for the extent of the error thus introduced must be far less 
than that of several others to which the absorption process, as com- 
monly employed, is exposed, and which have been pointed out by 
Hlaziwetz,t and in part also by the brothers Kogers. J 

So far as we know, those observers who have previously touched 
upon this subject have been occupied with quantitative considerations 
only. They have, therefore, very properly rested content, when by 
experiment they have satisfied themselves that the last potash-tube of 
their series no longer increased in weight during the space of time 
occupied by a single experiment. § It must, however, be evident to 
any one who will perform the experiment, that the presence of an 
amount of carbonic acid which could not be detected by any weighing 
of potash-tubes may readily be made manifest by precipitating it as 
crystallized carbonate of lime. In this connection it should be men- 



* Gilbert's Ann. der Phys., 1814, XLVH. 119, note. 
t Wiener Akad. Bericht, 1856, XX. 189. 

t Am. J. Sci., 1848, [2.] V. 115 ; Edin. New Phil. Journ., XLIV. 150. 
§ Compare, for example, Dumas and Stass, Sur la v^itabk Poida atomique du 
Carbone, Ann. Ch. et Phys., [3.] I. 18. 
VOL. V. 9 
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tioned that Brunner* has distinctly called attention to the extreme 
difficulty of completely absorbing carbonic acid from the air. Brunner 
could accomplish this neither by means of a solution of baryta, nor 
by a mixed solution of chloride of barium and caustic ammonia,t by 
bits of sponge moistened with baryta or lime-water, nor even by frag- 
ments of caustic potash, or asbestos moistened with a solution of 
potash; he finally chose slightly moistened hydrate of lime, as the 
best absorbent, and maintains that his method of determining carbonic 
acid in the air, by this means, is sufficiently accurate for all ordinary 
cases, t 

Professor G. P. Bond presented a memoir on the Light of 
the Moon and of the Planet Jupiter, containing the results of 
photographic and optical experiments upon the light of these 
two bodies. 

The rays from Jupiter have been found to possess "a remarkable 
degree of chemical energy compared with those reflected from ordinary 
opaque substances on the earth, and from the Moon ; a similar excess 

* Poggendorff's Ann. der Phys. u. Ch., 1832, XXIV. 571. 

t Having had repeated opportunities of observing the great difficulty — not to 
say impossibility — of absorbing carbonic acid from mixed gases, especially if 
these contain so much as one or two per cent of it, by means of these and similar 
liquids, I am glad to bear witness to the entire accuracy of this much-neglected 
statement. — p. h. s. 

I Jt is a curious fact, which not only corroborates Brunner's observation, but 
also suggests a more extended use in the laboratory of his favorite absorbent, that 
manufacturers of coal-gas find in practice, that carbonic acid, when not present in 
very abnormal quantity, may be readily removed from the impure gas by passing 
the latter throngh several layers of dry hydrate of lime, spread in fine powder upon 
perforated iron grates or upon shelves of basket-work ("dry-lime purification "); 
while it is practically impossible to absorb all the carbonic acid from similar gas by 
the wet system, in which the impure gas is forced through milk of lime contained 
and agitated in several successive purifiers. Yet with the other chief impurity of 
coal-gas, sulphuretted hydrogen, the reverse of this is the case, for by means of the 
wet-lime purification, this substance can, in ordinary cases, be very readily and 
completely removed with an expenditure of but little lime, while with the dry 
purification this result is far less easily attained. Moreover, this non-absorption 
of carbonic acid in the wet-lime purifiers cannot be due to any interference 
caused by the sulphuretted hydrogen, for it is just as difficult to absorb all the 
carbonic acid from rosin-gas, which contains no sulphuretted hydrogen, as it is to 
absorb that in the gas prepared from coal. 
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exists in the optical brightness of this planet. The chemical albedo of 
Jupiter, supposing the planet to reflect light after the usual manner 
of opaque substances, exceeds that of the Moon in the proportion 
of fourteen to one, the optical, in the proportion of eleven or twelve 
to one. 

The experiments are open to the large uncertainties to which pho- 
tometric comparisons are ordinarily liable ; but, assuming their correct- 
ness, and that, as there is good reason to suppose, the proportion of 
sunlight incident on the Moon which is absorbed at its surface, com- 
pared with the amount reflected, is less than the smallest of the above- 
mentioned ratios, it would follow that the planet shines in part by 
native light, agreeably to the old notion of its phosphorescence. It is 
difficult to put any other construction upon the experiments, provided 
that Lambert's theory of the quantity of sunlight reflected to the 
Earth from a planet is applicable in the case of Jupiter. Perhaps a 
more acceptable explanation is, to suppose that its surface has the 
property of returning towards the Sun a disproportionate amount of 
the whole quantity reflected, taking ordinary opaque substances as a 
standard. 

That this condition obtains with the Moon may be inferred from 
the fact, that at the full, the margin of its disk is brighter than the 
central regions, indicating a peculiarity in the constitution of its surface 
which would be likely to produce an excess of brightness at full moon. 
It is, moreover, placed beyond question from a consideration of the 
observed variations of the illuminating power of the different phases 
of the Moon, of which a detailed a'ccount is given in the memoir, — 
showing that the theoretical representations of the intensity of moon- 
light, in its changes from new to full and vice versa, as investigated by 
Euler and Lambert, bear no resemblance to the actual variations in 
the amounts transmitted to us. As Jupiter always presents a nearly 
full phase to the Earth, a similar property of reflection in its surface 
would tend to explain the anomaly. There is, however, this objection 
to that hypothesis : while the superior marginal brightness of the 
full Moon, whatever may be its cause, would naturally lead us to 
anticipate just that deviation from Lambert's theory of the amount of 
illumination derived from it which is actually observed to occur, the 
reverse order in the distribution of light over the disk of Jupiter, 
namely, its regular increase from the margin to the centre, in very 
good accordance with the same theory, is a strong argument for adopt- 
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ing the latter as properly applicable to the planet ; in which case the 
explanation suggested would no longer be admissible. 

According to the observations communicated, the light of Jupiter, 
seen fi*om the Earth at its mean opposition, is to the light of the mean 
full moon as 1 : 6430. Compared with the light of Yenus at its 
greatest brightness, it is as 1 : 4.864. 

Professor Bond also read a memoir on the relative bright- 
ness of sunlight and moonlight. 

Of the results given by Bouguer and Wollaston, for the proportion 
between sunlight and the light of the full Moon, viz. : 

Bouguer « s= 300,000 

Wollaston. . . • . . . « = 801,072 

the preference has been generally given to the latter. Reasons are 
adduced in the present communication for considering Bouguer's 
method of observation to be the' best of the two, and his results de- 
serving of most confidence. Comparisons, by means of Bengola lights, 
of the images of the Sun and Moon reflected from a silvered globe, 
give the value, 

8 = 471,000. 

Other methods, less reliable, also tend to confirm Bouguer's deter- 
mination. 

Professor Bond also communicated a Catalogue <tf Stars 
near the Zenith of the Observatory of Harvard College, col- 
lected from the best existing authorities, having for its object 
to furnish to astronomical surveyors in the region of the 
Great Lakes and elsewhere, nearly in the same parallel, accu- 
rate star-positions for the determination of latitude by the 
zenith telescope. 

Professor Agassiz discoursed upon the application of his 
principles of classification to the systematic arrangement of 
Polyps. 

Professor Cooke, announcing the favorable result of his 
recent personal application, in behalf of the Academy, to the 
Royal Astronomical Society, the Geological Society, and the 
Museum of Practical Geology, London, to supply deficiencies 
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in the Academy's set of their publications, moved, and it was 
voted, — 

"That the special thanks of the Academy be presented to 
these institutions for their marked interest and courtesy in 
this behalf, and for their very valuable gifts." 

Mr. Thurber of New York, by permission of the Academy, 
exhibited an ingenious adaptation of the pantograph, by which 
partially paralytic persons, unable to write in the ordinary 
way, may write with great facility. 



Four ]&iindr«d and ei(||rl^ty-s«'r«ntlft meeting. 

October 9, 1860. — Monthly Meeting. 

The President in the chair. 

Dr. Hayes, in presenting a " Report on supplying the City 
of Charlestown with pure Water, made by Order of Hon. James 
Dana, Mayor, by Messrs. George R. Baldwin and- Charles L. 
Stevenson, Civil Engineers," remarked, that 

Chemical analysis presents points of interest relating to the com- 
position of the water of Mystic Pond. The results obtained on care- 
fully selected samples of this water, recorded in the Report, show 
a gr^t variation existing at different parts of the mass of water. 
The weights of solid matter found in a Standard gallon, are 4.08 gr., 
4.64 gr., 15.52 gr,, 16.88 gr., and 58.64 gr. Below a certain depth, 
the nearly pure water of this pond reposes on a heavier saline 
water. Further obseryations have shown that this saline water, closely 
resembling sea-water, maintains a nearly constant level in relation to 
the purer water reposing on it, and that the saline diffusion is appar- 
ently very slight in amount, or very slow in point of time. Change 
of temperature does not cause an intermixture of the two kinds of 
water ; as the lower stratum has a density superior to that of the 
pond-water at its greatest density, and, physically, the conditions of 
repose are nearly the same, so far as penetration is concerned, as if a 
saline sand-bottom held the place occupied by the heavier water. 

This pond, containing two kinds of water, can support the plants and 
animal organisms of fresh water and of ocean water at the same time. 
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Its sedimentary deposits may contain the remains of both fresh and 
saline water forms of life within the same area, thus offering an inter- 
esting subject to the observation of the naturalist. 

Chemically considered, these two differing masses of water in con- 
tact exert powerful action. The organic matter suspended and dis- 
solved in the fresh water, brought into contact with the saline water, 
leads to a number of decompositions of compound bodies. All the 
phenomena exhibited by ocean water in contact with water passing 
through the earth and entering the sea below its surface, are seen in 
this pond most distinctly. Thus, the sulphate of lime becomes decom- 
posed into a salt composed of hydrosulphuric acid and lime, this new 
salt reacts on oxides of the common metals to produce sulphides and 
carbonate of lime, or upon sulphates of alkalis, so as, in presence of 
an excess of carbonic acid, to produce carbonate and bi-carbonate of 
soda, which may enter into new forms of matter. A bright metal 
plate immersed in this water at a certain depth may be exposed for 
hours to the action of the water without change. But if the slip 
be allowed to pass deeper, so as to reach the saline water, in the 
lapse of a few minutes it becomes coated with sulphide of the metaL 
The engineers engaged in the observations on the pond lowered a 
long silvered slip of copper vertically, so it should pass through the 
mass of fresh and saline water. On withdrawing the slip, after some 
hours had elapsed, the line of contact of the masses of waters was 
permanently marked on the slip, — all above it was unaltered, all 
below was blackened on the copper side by the formation of si|)phide 
of copper. It was extremely interesting to note that the band pre- 
sented no gradation of chemical action. Within the distance of one 
fourth of an inch, action and no action were marked, and it was in 
this way, as well as by chemical analysis, that the fact of the masses 
preserving their places was learned. Down into the fresh water, to 
within twelve inches of the saline water, the taste does not indicate 
the slightest saline taint, and even nearer the mass which produces 
so powerful chemical changes, the water is nearly pure. There is 
manifested in this juxtaposition of two waters of unlike composition 
some of the minor effects of electrical action, and in considering the 
chemical changes which may be and are exhibited in consequence, 
it appears that such a condition would be sufficient to account for 
the production of many bodies, which have been supposed to result 
from more active agencies only. 
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Mystic Pond, as at present constituted, consists of a thick stratum 
of nearly pure water, resting on an undisturbed mass of saline water, 
closely resembling that of the ocean. 

Professor Cooke exhibited some octohedral crystals deposit- 
ed on a furnace product, which he had obtained accidentally 
while experimenting on the compound of zinc and arsenic. The 
crystals were so brilliant that their angles could be measured 
with great precision, and they gave the exact angle of a regu- 
lar octohedron. The composition of the crystals as shown by 
analysig was, zinc 81.18, arsenic 18.82. Professor Cooke argued 
that the arsenic in the crystals was present mainly in the con- 
dition of impurity, and stated his reason for this opinion. He 
considered therefore the crystals as showing that zinc might 
crystallize in forms of the monometric system. 

He also exhibited a counterfeit American gold coin, of a 
specious character, the gold abstracted from the interior being 
ingeniously replaced by platinum. 

Professor Horsford gave additional details upon spontaneous 
combustion, and mentioned a case in which iron-turnings sat- 
urated with oil had been known to ignite. 

Dr. Beck, calling attention to the fragment of Petronius 
discovered by him, and commimicated by him to the Academy 
aboul^a year ago (now published in the eighth volume of the 
Memoirs), read the following extract from a letter received 
from Prof. Hertz of Greifswalde. 

"The ineditum which you have sent me has been these fourteen 
years lying in my portfolio. I found it in a codex of the Marciana, 
and copied it, but delayed publication. I am glad that you have, 
in part, given it more complete than my codex presents it. It is 
mentioned, however, earlier than the edition of Anthon, for which 
you may find the proofs, which I have not at hand in this little 
watering-place in the Baltic, in Goldast's Sylloge Adnotationum in 
Petronium. In many things, this Petronius agrees with Isidorus in 
his Origines, which, in my opinion, he has used ; its importance for 
Gellius is, as I think, subordinate. It was my original intention to 
publish the piece with the readings of the Venetian MS. in the Rhein 
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Museum, and to aocompanj it with my remarks ; and I delayed my 
answer to you until I might, with my thanks, send you a copy of my 
article. But when I commenced the work, I saw that- the so-called 
Petronius had besides profane authors used patristic sources, of which, 
under the article ChoirogryUuSy you have yourself given an example. 
But to trace and investigate the single articles, time was wanting, and 
I wrote, therefore, to Professor Ritschl, to whom I had already offered 
my article, of my change of intention, and offered to communicate 
my copy, in case some cme of his pupils should wish to render the 
fragment accessible to Grerman philologists. An able young philolo- 
gist in Bonn, Dr. Reifersheid, has undertaken this task, as Professor 
Ritschl has lately informed me, and in a week, when I shall be again 
in Greifswalde, I shall send my copy of the Venetian MS. to Bonn, 
and take care that you receive a copy of Dr. Reifersheid's article. 

Professor Agassiz reiterated his opinion that what are called 
varieties by naturalists do not in reality exist as such. His re- 
cent study of the Echinoderms in the collection of the Museum 
of Comparative Zoology at Cambridge, had confirmed this 
opinion. He found a great abundance of divergent forms, 
which without an acquaintance with the connecting ones, and 
large opportunities of comparison, might be taken for distinct 
species, but he found that they all passed insensibly into each 
other. In reply to a question, he stated that he discarded 
the sterility or fertility of crosses from the tests of the validity 
of species. 

Professor Parsons suggested that more extended observa- 
tion might connect the received species by intermediate forms, 
no less than the so^alled varieties. 

And Professor Gray remarked that the intermediate fonQS 
connecting, by whatsoever numerous gradations, the strongly 
divergent forms with that assumed as the type of the species, 
so far from disproving the existence of varieties, would seem 
to furnish the best possible proof that these were varieties. 
Without the intermediate forms they would, it was said, be 
taken for species ; their discovery reduced them to varieties, 
— between which, but not between species (according to the 
ordinary view), intermediate states were to be expected. 
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Four ]&unclr«d and eifflkty-eig^th. meeting* 

November 14, 1860. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read letters received since the 
preceding meeting. 

Mr. E. B. Elliott read a paper " On the Calculus of Affected 
Quantities," in which was proposed a general unit-symbol of 
mononomial form, intendQd to embrace as particular cases, 
and to define the several affective symbols of, single, double, 
and quadruple algebra. 

Professor J. Wyman presented and gave an analysis of a 
paper by Dr. John Dean, on the minute structure of the 
spinal cord. 

Professor William B. Rogers described a simple application 
of the camera lucida for obtaining twin drawings, suitable for 
combination in the stereoscope. 

For this purpose the reflecting prism, movable along a horizontal 
rod, must be adjusted successively in the positions proper to the right 
and left eyes respectively, when these are directed upon the object. 
The two pictures projected on the horizontal paper below, and traced 
out in the usual way, will represent the two aspects of the object as 
seen by the right and by the left eye severally, and, when united by 
means of binocular combination, they will reproduce the object visually 
in all its original relief. 

As connected with the same subject. Professor Rogers re- 
ferred to an arrangement for the binocular analysis of a per- 
spective physical line described by him some years ago in the 
American Journal of Science. 

In this the line was placed directly behind a vertical plate of clear 
glass, while the observer, keeping his head in a fixed position, viewed 
the line with one eye at a time, tracing on the glass the projections 
corresponding to its appearance, as seen by the right and left eyes 
respectively. The projections thus drawn will, of course, when binocu- 
larly combined, reproduce the original perspective line. In the same 
manner, a more complex object placed behind the glass plate may be 
represented in its two projections by pictures capable of a perfect 
binocular combination. 

VOL. V. 10 
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The following gentlemen were elected Fellows of the Acad- 
emy: — 

Charles Eliot Norton of Cambridge, in Class III., Sec- 
tion 4. 

Ephraim W. Gurney, of Cambridge, and Rev. Horatio B. 
Hackett, of Newton, in Class III., Section 2. 

The following were chosen Associate Fellows : — 

Dr. F. A. P. Barnard, President of the University of Mis- 
sissippi, in Class I., Section 3. 

Professor John Le Conte, of Columbia, South Carolina, in 
Class I., Section 3. 

Dr. J. W. Dawson, Principal of McGill College, Montreal, 
in Class II., Section 1. • 

Professor W. D. Whitney of Yale College, in Class III., Sec- 
tion 2. 

The following were elected Foreign Honorary Members: — 
Professor Dov^, of Berlin, in Class 11., Section 1. 
"Professor Albrecht Kolliker, of Wiirtzburg, in Class 11., 
Section 3. 
Von Ranch, of Berlin, in Class III., Section 4. 



Four IftUMdrcd Mid elf^lity-nlntlft BAectlAg. 

December 11, 1860. — Monthly Meeting. 

The President in the chair. 

Letters of acceptance were read by the Corresponding Sec- 
retary from Charles E. Norton, Ephraim W. Gurney, Professor 
John Le Conte, and Principal J. W. Dawson, elected into the 
Academy at the preceding meeting. 

Professor Sophocles read the following communication : — 

On some Magnesian and Pagasetic Inscriptions. 

Last June, while at Tsangarddha (jj Ta-ayyapdda), a village situated 

on the eastern slopes of Mount Pelion, and belonging to the district 

of Volo, I received from Mr. Arghfris Philipfdhis {*Apyvp^s ^ikifnribrjf) 

copies of two ancient Greek inscriptions, found, as he informed me 
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in a letter, at Mili^a (^ MiyXi/r), another village of the same district. 
This gentleman is very familiar with the topography of the south- 
western slopes of Pelion. 

One of these inscriptions was discovered, according to him, forty 
years ago, at Biipha (7 M9rov<^), a place in the immediate vicinity 
of Grood Waters (rh KaKh Ne/xi), on the shores of Mili^. It formed 
part of the holy table (7 6yia rpantCa) of a dilapitated church at that 
place. 

Inscription of BuphaJ* 

aytetff Uptia rcXeta \evKh 6\6ickrjpa 

6v]€<r0(u T^ Bt^ jcal ra SKKa rk €3iC6fUva xaS^t .... 

i']yiV€To • ras di tovtcw dophs ircoikturOcu dir6 tov . . . 

Ka]T* ivtavrhv vno KrfpvKa t^ €icqf cirl d€Ka tov dfrrtfil- 

ov fAtf'jvbs irpb rrjt iKicktf<rias rrjg ytPoiUvrit hnf6fUiv iarh roiv 

. . . funt \mh r&v irpoyeypafiiiivwp ap\6vTfaiV, avfjLirap6vT9iP Ka\ r[oO 

lcpc]a>ff TOV At^ff TOV oKpaiov leal tS>v i^rraar&p ical r6 «k Tovnop 

avv']ay6p€vop did<l}[opop . . .] irapa r^ Upti tov Ai6s tov dxpalov. 

From the expression rot; dprifuariov /ATfp6g one might be tempted to 
refer the inscription to the Alexandrian period. But it may with 
equal confidence be referred to the Roman period. For although the 
Boman calendar began to be adopted by the Greeks as early as the 
first century,t the Macedonian mode of dating had not become obsolete 
even as late as the second century of the Christian era. Thus, the 
names of some of the Macedonian months occur in the Apostolical 
Canons and Constitutions, t 

As to the expression tov At6g tov dxpalovf it is to be recollected that 
by 3toi oLKpaloty the gods of the citadel^ the Greeks meant the gods 
whose temples were in the citadel. § And as every important city 
had its citadel, it is natural to suppose that it had also its B€o\ oKpaht, 

* Avny 7 €inypaxf>fi dvcicoXv^^ ip tJ Karh ttjp Bot^(/>av iraXatoejcieXi;(r(f . 
AnoHiBis Philifi^dhis. 

t See Glossabt of Later and Byzantine Greek, y,irp6 2. 

t Can. Apost. 37. Const. Apost. 5, 14, 1. 5, 17, 2. 

4 Pollux, 9, 40 'AxponoXtg^ ^p Koi dxpap hf tiiroig ical iroXtv, jcal row 
€P avrfj Otoifs d-Kpaiovs Koi nokitis* ECKHBL, 2, p. 504 6col aicpatoc, on 
Mytilenian coins. 
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Zei/s dxpaios is found on Smyrnaean coins* and in a Smjmsean 
inscription.f And according to Dicaearchus there was a temple of 
Z€vs dicpaios on the highest peak of Mount Pelion,^ that is, on what 
is now called Plia8fdhi§ (t6 HXtoo-Zdi), or the mountain of Portarid 
{rh fiovvh rr^s no'prapuis). Now, as this inscription was found in the 
vicinity of this peak, it is natural to suppose that its Z€vg axpaiog is 
identical with the Ztvs dxpalos of Dicaearchus. 

The other inscription, according to the same gentleman, was dis- 
covered last spring at Zerbh6khia (^ Z€pff6xia), in the township of 
Nekh6ri (t6 Ncx»f>0' ^^ ^^ ^^g "P ^7 *^ ignorant person who was 
losing his time in searching for ancient hidden treasures. Near the 
spot where it was found there was a tomb containing human bones. 
The marble is now to be seen at Bizitsa (Bt^iV^a), a small village not 
far from Mili^. 

Inscription of Zerbhokhia, \\ 

*Ev ravTjj rfj OriKij ovk Z^otw oWc[j»* 5X- 

\oPy oCt€ &yhpa oih€ yvvfKa (sic) Ta<l>^[pai, 

*Ehv be rts dirovorjOtls To\firi<r€i [ai^)t- 

(c (sic), €$i (sic) «cexoXa>/i€voy /3a(rtXca [^c^i^ 

fityioTov iravTOKpdropa #CTtoT[i7i' 

SKc^v Koi Otovs irdvras koi 6€[iif Ka\ 

ijpcms Koi cnnijv r^v d6(nro(v[av 

/3a(riXida, dc^ t6 drra^ dirriyop€[y(rB(u 

tre^pov (T&pLa fiera tovt<ov rtBfi[pai, 

Translation. 
No other corpse, whether of a man or of a woman, is permitted to 
he deposited in this vault. And if any one shall recklessly dare to open 
it, he will anger the most great [^god"] the king, the almighty maker of 

* ECKHBL, 2, p. 508. 

t Inscr. 3146. 

J Dic^ARCH. Descript. Graec. 2, 8 'Ett* dKpas Be rov Spovs Kopu<f>rjf (nnj- 
\ai6p eari t6 KaKovfievov Xcipoaviov, koi Ai6f aKpaiov Upov. 

§ nXiao-idi, tow, t6, is the modem double dimmative of Urjkiov, but withoat 
its diminutive sense. It is formed as follows : UrjKiov, Hrjkida-iov (analogous to 
Kopdaiop), llTJXiaa-idiov, (analogous to KopaalBiov), HKiaa-idiop, and by omitting 
the ending -oy, UXuktIBi, pronounced in three syllables ; thus, IlXia-o-i-dt. 

II 'H iTTiypafPrj avrrj €vpf$rj Korh rrjv Z€pfi6xiav. Arohiris Philipidhis. 
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aU things ; and [he will anger] aU the gods and goddesses and demi- 
gods, and the lady qtieen herself. For the depositing of any other 
corpse [together] with these is forbidden once for all. 

Here it is impossible not to see that the maker of all things is the 
Hebrew god, and that he is classed with the gods of the heathens. 
Now in order to understand this apparently incongruous medley of 
Judaism and Heathenism, it is to be borne in mind that even before 
the commencement of the Christian era many of the Gentiles of 
Western Asia, especially the women, adopted the religion of Moses.* 
Sober-minded and austere people, it would seem, preferred Jewish 
morality to heathen licentiousness. Circumcision was not required of 
the converts at first. The stricter of the Jews, however, regarded it 
as one of the essentials of religion, f Proselytes to Judaism were 
called by the Greek Jews ol 'lovdatCovrfs, Juda'izers, oi (r($6fi€voi top 
Oeop, or simply ol o-c^o/icwt, the worshippers of god, that is, of the god 
of the Jews.t Among these converts, it is natural to suppose, there 
were some who, although willing to venerate and even to give the 
precedence to the god of the hated and despised nation, were by no 
means ready to admit that he was the only god in existence. They 
could not see why the addition of a barbarian god to the received list 
rendered it necessary for them to discard the gods of their forefathers. 
And such seems to have been the author of the Magnesian inscription 
before us. People of this liberal tendency are not wholly unknown 
in the East even now. Thirty years ago there was a Mussulman in 
Cairo who believed that Christ was as good as Mohanmied. His 
Greek friends, who could not conceive of religious sincerity unac- 
companied by intolerance, applied to him the epithet 0€OfjLiralxpif (fix)m* 
3€6f, efjLiraiCa), the mocker of God. It is hardly necessary to mention 

* Joseph. Ant. 20, 2, 1 T&v 'Abiafirjv&v fiaa-iKts 'EXevi; Koi 6 irais avrrjs 
*lCdTr]f els TO. 'lovbaiav %di) rhv filov fter€/3aXXoy. Ibid. 20, 2, 3 et scq. BelL 
Jud. 2, 20, 2 'EdedoiVfO-av be [ol AafiaaicrjvoX] ras eavr&p yvvcuKas dnda'as 
irkriv oKiyaav vTnjyfievai rrj ^lovbaiicfj 6prj(rKfii}» 7, 3, 3 'Act re irpoa-ayofiepot 
rats 0prj(rKeicus noXv irXtjOos 'EXXrjPODP, Koi eKeivovs rp6n(a tlp\ funpap avrmp 
TreTTolrjPTO. 

t NT. Act. 15, 1. 16, 1 seq. Joseph. Ant. 20, 2, 4, Izates is drcnmcised. 
Tacit. Histor. 5, 5. 

J NT. Act 13, 43. 50. 17, 4. 17. 18, 7. Joseph. Ant. 14, 7, 2 ILdpT&p 
t£p Kara rrip olKOVfUpr)p *Iovdaia>v Koi cefiofiepcDP rhp 3e6p. Bell. Jud. 2, 18, 2 
Toifs lovbat(opTaf eixop ep viro^iq. 
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here the case of the Emperor Alexander Sevems, who serionslj 
thought of erecting a temple to the new god Christus.* 

With respect to the god of the Jews, the Greeks called him lao 
(*Iu<5, rarelj *Ia6>, a word representing approximately the pronunciation 
of rwxw in the first century before Christ), and regarded him as one 
of the many gods of the universe. There is no evidence that they 
identified him with any of their known gods. Thus, Diodoms of 
Sicily, in speaking of the Jews, says that Moses, their lawgiver, re- 
ceived his laws from the god iao,t so called. It would seem ^irther 
that heathen magicians made use of 'law in their incantations, together 
with other appropriate divinities. \ Strabo's knowledge on the subject 
of the Hebrew god was very imperfect He asserts that Moses taught 
the Jews that god was identical with nature; that is, he makes the 
greatest of the Jewish prophets a teacher of pantheism. § 

Josephus, however, in his fabulous account of the miraculous trans- 
lation of the Hebrew books into Greek, represents a learned Alex- 
andrian^ as saying to Ptolemy Philadelphus that the god of the Jews 
was identical with the Hellenic Zeus. And in an oracle forged by 
some Judaizing Greek, Too, the most high god, appears as Aides or 
Hades in the winter, as Zeus in the spring, as Helios (Sun) in the 
sunmier, and as lacchus in the autumn. || This is another species of 
pantheism. 

But who is the Lady Queen of the inscription ? Were we to adopt 
the practice of the most popular interpreters of the Bible, namely, to 
transfer the floating notions of the present day to the past, we should 
at once affirm that she can be no other than the Virgin Mary. This, 



* Lampbidius, Alex. Sever. 29 In larario suo (in quo . . . Christam, Abra- 
ham, et Orpheum et hujusmodi deos habebat). Ibid. 43 Christo templom facere 
Yoluit eumque inter deos accipere. 

t DiOD. 1, 94. 

} Insob. 5858, 6, AaifU)V€s Koi irvevfiara .... i^opKi^ci vfMS t6 dyiov Svofia 
. . . *Ia<5 ... 6 t£v okav ^aa-ikevf i^eyipBrin [kcu] 6 t«i/ (^QifUvidv ^(rikcvs 
. . . fiera t&v KaraxBovlav OeSv* See also Iben. 1, 4, 1. 

§ Stbab. 16, 2, 35 Eti; yap hv tovto fiovov Beos t6 nepuxov fifias «c.t.X. 

II Macbobius, 1, 18 ^pd^€0 t£v iravTcav xmarov Bcov efjLfiev *Iaa), XeifuiTos 
fxiv T *AtbTjv^ Aia d' etapos dpxofiivoiOy 'HcXtoi/ de Bepevs, fi€T07rd>pov S* dPp6p 
'laa>. The last word is obviously a mistake. The true reading seems to be 
"laxxoVi the god of autumn when mne begins to be abundant. Lobeck's emenda- 
tion ''Adoi/tv is not tenable. 



Digitized by 



Google 



OP ABTS AND SCIENCES. 79 

however, would bring the date of the inscription down to the sixth 
century; for the epithet dimrotpa did not begin to be applied to the 
Deipara long before the Justinian age. And it may be said that, as 
Justinian was the professed exterminator of the ancient religion of 
Greece and Borne, it would not have been safe for any one of his 
subjects to profane the name of the god of the emperor, by putting 
it in juxtaposition with the gods of the heathens. It must be added 
here, that this epithet began to be given to the empress as a title about 
the same period. But it is not easy to believe that the Lady Queen 
of the inscription refers to the emperor's wife. She must have been 
a goddess. 

It may be supposed also that she is the same as Ists, the great 
goddess of Egypt Her worship indeed was quite fashionable in 
Greece during the Eoman period, and her name appears in connec- 
tion with Sarapis, Anubis, and Harpocrates, in several of the Delian 
inscriptions;* but I am not aware that the Greeks ever designated 
her by the appellation the Lady Queen. 

Pausanias informs us that the Lady (17 Ac<nrocMi) was the daughter 
of Poseidon and Demeter. This distinctive epithet was analogous to 
the Maid {r\ K6prf), the popular name of Persephone or Persephoneia^ 
the daughter of Zeus and Demeter. Pausanias is prevented by his 
religious scruples from disclosing her real name to the uninitiated. 
He only states that Aeairoiva bears the same relation to this mystical 
divinity, that K6pTj does to ll€p<r€<f>6pTj. This Lady was the favorite 
goddess of the Arcadians.f And if we assume that she is identical 
with the Lady Queen of the inscription, it is natural to infer that her 
worship was not confined to Arcadia. 

On the walls of the church of Saint Nicholas (6 "Ayioy Niic($Xao(), 
near what is called, by courtesy, the Fort of Vdo {t6 ILcurrpov rov 
B<5Xot;), I found the following sepulchral inscriptions. The slabs had 

* Inscb. 2293. 8295. 2302. 

t Paus. 8, 37, 9 (6) TatJn;!/ bk fiaXcora 6t&v ae^ova-iv oi 'ApKadff r^v Ac- 
<nroivav, Bvyarepa be avrriv Uoo'eib&pos (jyaa-iv clvai Koi A^fjLrjrpos. *E7riieXi7(ri£ 
elf Tovs ndkkovs eariv avrj Aco'Trotva, KaBcmep kcX t^v eK Ai6s K6prfp 
eirovofui^ova-iv, Ibuji be eariv Svofui Uepaeffyovjjj Ka6h "Ofirjpos Koi en irporepop 
na/i<^a>f eTTOiTia-ay. Trjs 'be AeoTTolvrfs t6 Svofia ebeica els rovs areXeoTovf 
ypd(t)eiv. For this un willingness to reveal the true name, compare Hss. 2, 170 
Eio-t be Koi al Tafjxii rov ovk o(nov iroievfuu eirl ToiovT<p irpfjytJMri e^ayopeveip 
ToCvofxa ev 2di. 
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been brought from the ruins of Pagasae, in the vicinity of said fort. 
With one exception they contain nothing but proper names and adjec- 
tives derived from proper names. I copied them in conformity with 
the philological canon that no ancient writing should be suffered to 
perish. 

Pagasettc Inscriptions. 

ON THE NORTH WALL. 



1. 






2. 


•AiroXXwvta 






7.^fT0i 


^hpx^l^vovs 






Soo-iOf 


yvvri. 






No^toff. 




ON 


THE WBST WALL. 




' 




'H/uucXcc^riff. 





ON THE SOUTH WALL. 
1. 

'HpaicXc/dov 

*H pa noBeiphs naa-iv €$tjs b6fwv "Alios oHiroi 

EtKoa hS>v, fjLTJvas 5* If trt \ti7r6fiepof, 

Aioy€V€9' yivos AE AVn. NSTYri. NTEF. NEY2I 

KoKXiires atiiop THPAIT . . . MEN 

*AXX* [o]v<c €<m Tvxrjv irp<xf>try€iv Koi balftova NHT 

Oxiik napaxraa-Octi M.I2IM..N..I r5 ;(pe[cby. 

2. 3. 

Alaxivov, KXeoTTOTpa 

UeXkala, 
ON THE THBESHOLD OF THE SOUTH DOOR. 
MvXXlff 
OeoKpirov 
yvvfi* 
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Professor JeflFries Wyman, exhibiting a stereoscopic view of 
the skeleton of a double human foetus, discussed the question 
of the mode of origin of such monstrosities, and insisted that 
they never arose from actual coalescence of two individuals, 
but from the more or less extensive longitudinal division, or 
rather bifurcation, of the primitive stripe of the ovum, with 
wliich the development of the embryo begins. He was thus 
led to consider the question of individuality, and to maintain 
the ground that, since the two bodies or parts of bodies were 
not formed by the coalescence of two originally distinct primi- 
tive stripes, therefore they were to be regarded as one individ- 
ual, even in a case so extreme as that of the Siamese twins. 

This view was criticised by Professors Parsons, Bowen, and 
Gray, the latter assenting ta this view of the origination of 
such double individuals, as agreeing with the chorisis or 
similar doubling of organs in the vegetable kingdom ; but 
insisting that to call the Siamese twins one individual was a 
practical reductio ad absurdum of that idea of individuality, 
and that individuality should be considered as of complete 
or incomplete realization ; e. g. that a bicephalous monster 
was the result of an incomplete development, the Siamese 
twins, of an essentially eflfectual development of two individ- 
uals out of the foundation of one, or in the normal place 
of one. 

Dr. C. Pickering submitted a statement relative to the geo- 
graphical distribution of species, viz. : — 

That his experience as a naturalist had led him to the conclusion, 
that the main limiting cause in the diffusion of species is to be found 
in the envelope of the ovum ; in other words, the shell of the ovum 
governs the difiusion of species. 

When the shell of the ovum breaks before exclusion, as in animals 
called viviparous, the species cannot be diffused by means of ova. 

Other organic beings capable of locomotion are diffused both by 
ova and the wandering progeny; but plants are diffused exclusively 
by ova. 

Change the order of Nature ; let the ova of insects be all borne 
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about bj the winds and waves, and insects would disappear from 
the planet : 

Or fasten the seeds of plants, hide them away in the select situa- 
tions in which insects deposit their ova; and plants in their turn 
would in the end become extinct 

At some future day, when the envelope of ova shall have received 
more attention from naturalists, the ovum alone may probably be 
found to point out, with very considerable accuracy, the geographical 
distribution/' 

Professor Gray made some critical remarks, suggesting that 

The problem of determining the geographical distribution of a spe- 
cies from the condition of its ovum or seed might be expected to tran-- 
scend human powers in any supposable state of our knowledge of the 
latter, even if the principle announced were theoretically admissible to 
the full extent Aptitude for dissemination was one element, but only 
one out of several That it was by no means always the determining 
element, at least in the vegetable kingdom, might be inferred from the 
fact, that, while as a whole the seeds of the vast order Compositse 
were endowed with unusual facilities for dispersion, the species on the 
whole were not at all remarkable for wideness of range, but rather the 
contrary ; and, what seemed more paradoxical. Dr. Hooker had shown 
that (at least in some parts of the southern hemisphere) those Compos- 
itae provided with a downy pappus, like that of Senecto, were in gen- 
eral more restricted in their actual geographical range than those des- 
titute of a pappus. The vast genus Senecio has a downy pappus in 
all its species ; but although the genus is cosmopolite, the species ap- 
pear to be more than usually restricted, each to one district 

Professor Bowen made some observations upon //w^mc^. He 
remarked that there are three distinct questions concerning 
this faculty, which need to be carefully distinguished from 
each other. 

1. What are the characteristics of Instinct ? 

2. What is the relation of Instinct to Intellect properly so called, — 
that is, to human Intellect, — and is the difference in kind or only in de- 
gree ? 

3. Whether Instinct and Intellect are ever conjoined, or found to 
exist together in the same being, either in the brute or in man. 
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The answer to these last two questions has been confiised, or ren- 
dered difficult, chiefly because the answer to the first has been left 
vague and indeterminate. So long as the word Instinct is vaguely used 
to designate aU the mental endowments of the brute, be they what they 
may, — and so long as the word Intellect is used with equal vagueness 
to designate all the mental endowments of man, be they what they may, — 
so long it will be impossible to draw a sharp line of distinction between 
the two, or to say that the two are never conjoined in the same being. 

What, then, are the mental endowments which belong in common to 
man and the brute, but which are not entitled to be called either In- 
stinct in the one case, or Intellect in the other ? The following are at 
least some of them, perhaps all. 

Appetites ; propensities, including blind or involuntary imitation ; 
affections ; memory, and simple ima^nation, or the power of calling up 
mental pictures of individual material objects, both being manifested in 
the dreams of dogs ; simple association, — as when a gesture or a rod 
suggests to an animal the pain of a previous whipping ; and judgment 
in its simplest form or lowest ftmction, resulting from the direct com- 
parison of one material thing, observed at the moment, with another, — 
as when dogs and cats judge correctly the height or distance which 
they can safely leap, or the size of the orifice that will admit the pas- 
sage of their bodies. 

Neither Intellect nor Instinct is necessary for the action of the appe- 
tites, impulses, or affections ; though one or the other is needed to 
obtain the means of gratifying them, and to control them, or to keep 
down their action when their demands are inordinate or obstructive to 
the attainment of some higher end. Though these impulses are deter- 
minate, or point to certain objects to the exclusion of others, such de- 
termination is not the result of comparison and deliberate choice, such 
as is exercised by the Intellect ; but it is the necessary result of the 
constitution of the being in whom certain propensities are implanted to 
the exclusion of others. Neither Instinct nor Intellect causes the de- 
termination to one kind of food rather than another, or the preference 
of one class of sounds to another ; we can only say, that the palate and 
the auditory nerve are so constituted as to give pleasure in the one 
case, and pain or disgust in the other. Such preferences and dislikes 
are no more indications of thought and purpose on the part of the ani- 
mals which feel them, than is the persistent pointing of the magnetic 
needle to the poles, when compared with the indifference of unmagnet- 
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ized needles as to their position. Mere affection attaches the human 
mother to her child, or the bird to her own offspring, rather than to 
the young of other animals ; and, the attachment existing, reflection or 
Instinct teaches it how to feed and protect them. In like manner, 
sympathetic or unconscious imitation, which has been classed with the 
propensities, is also common to man and the brute, and is equally irra- 
tional or independent of thought in both. Thus, to borrow an exam- 
ple from Adam Smith, when a rope-dancer is performing a perilous 
feat, the spectators writhe and t¥nst their bodies, accommodating their 
motions to what they suppose to be necessary for the acrobat's safety. 
And the amount of this sympathetic action is proportioned to the 
absence of thought, or to the degree in which they give themselves up 
to the impulse of the moment. If they are cool enough to reflect on 
the nature of the case and the proprieties of the occasion, they sit stilL 
So the monkey, the parrot, and the mocking-bird spontaneously and 
blindly repeat movements and sounds, the purpose and meaning of 
which they are certainly ignorant of. The parrot can easily be taught 
to articulate, but not to talk, — that is, to utter words at the right mo- 
ment through a perception of their meaning. Man can imitate ration- 
ally, or with a distinct cognition at the moment of the purpose to be 
obtained by the repeated act ; but the monkey cannot. 

If those mental endowments which have now been shown to be pos- 
sessed in common by the human, and at least a part of the brute crea- 
tion, be examined, in order to discover, if possible, some criterion or 
general characteristic whereby they are distinguished both fronj In- 
stinct and Intellect, it will appear that the former, so far as they are 
exercised by the lower animals, relate only to particular cases and in- 
dividual objects, while Intellect necessarily involves some power of 
generalization, and of drawing inferences from general principles. To 
adopt a distinction familiar to psychologists, the former are concerned 
only with Intuitions^ while the latter requires the exercise of ThougM. 
Animals can judge only of the object that is actually before them. 
This or that one thing they can perceive, remember, like or dislike, as- 
sociate with some other one thing, and judge whether it will satisfy a 
present want. But they cannot form classes of things ; they cannot 
generalize their experience, and thus form premises from which gen- 
eral conclusions can be drawn. This would be to exercise Reason 
properly so called ; and Reason is a function of Thought CJonsequently, 
animals cannot consciously combine means for the attainment of a 
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fbture object^ and therefore their modes of operation are never altered 
or improved. They cannot even anticipate the future, or foresee 
future wants ; for this can be done only through a generalization of 
past experience. 

This theory explains at once the most striking deficiency of the 
lower animals, — their incapacity of using language. As they have 
only Intuitions, the only words which they can apply or understand 
are Proper Names, — the appellations of this or that particular thing. 
These they can understand. A dog can easily be taught to recognize 
the name of his master, even when pronounced by another person. 
They can even be taught to recognize the names of particular places 
and buildings, so that they will understand and obey when they are 
told to go to ^6 ham^ the river, the field, or ike hovse.* But it is 
always the particular ham, or other object, with which they have been 
taught to associate this sound or significant gesture as its Proper Name. 
Carry the animal to a distant place, near which may be a set of cor- 
responding objects, and then tell him to go to ^e ham or the river, 
and he will not understand the order as applying to the new set of 
objects, but will set off immediately for the old building or place with 
whose Proper Name alone he is familiar. In like manner, they can 
be taught by a particular word, or gesture, to repeat a certain move- 
ment, or perform a particular act, as when ordered to bark, to lie down, 
to watch, or to go out ; by frequent repetition, the sound of this par- 
ticular word has become to them the Proper Name of this particular 
act, the union of the two being a simple association, like that which 
connects a rod with the idea of a whipping. But of course, with Proper 
Names only, we could not frame a sentence or express any connected 
meaning. Words, properly so called, are general names, expressive of 
Thoughts, or whole classes of things ; and brutes have no Thoughts to 
express, this being the peculiar attribute of Reason. 

Now, as Intuitions alone will not enable animals either to foresee 
future emergencies, or to combine means so as to provide for them, 
there must be some provision to remedy this deficiency, or the different 

*^ In Mr. Lockhart's amnsiiig acconnt of Sir Walter Scott^s first favorite dog, 
Camp, he says : ** As the servant was laying the cloth for dinner, he would address 
the dog lying on his mat by the fire, and say, * Camp, my good fellow, the Sheriff^'s 
coming home by the ford, — or by the hill,' and the sick animal would immediately 
bestir himself to welcome his master, going out at the back door or the front door, 
according to the direction given, and advancing as far as he was able." 
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races would speedily became extinct Ebbitations mast be construct- 
ed ; food must be procured by complex contrivances of nete and strata- 
gems ; supplies must be stored up against an approaching winter ; 
elaborate provision must be made for the birth and nurture of offspring. 
Man is endowed with Intellect, which fully answers all these exigen- 
cies. The uniformity of nature's laws makes the observation of the 
past a mirror which images the future ; and the same generalization of 
experience through the power of Thought enables him to combine the 
necessary means of satisfying the wants thus foreseen. The gift of 
language, which, as has been shown, is a consequence of the endow- 
ment of Thought, multiplies indefinitely the instructive power of indi- 
vidual experience, by making it virtually coextensive with the multi- 
plied and various experience of the whole race. Instruction is the 
communication of other people's experience and the results of their 
ingenuity, and Intellect is entirely dependent upon instruction and per- 
sonal observation. Without their aid, or without the uniformity of 
nature's laws, which lends them all their efficiency, it would be power- 
less as a means of providing for the future. 

Instinct is an impulse, conceived without instruction and prior to all 
experience, to perform certain acts, which, in themselves considered, are 
not immediately agreeable to the agent, but are generally laborious and 
even painful, and which are useful only as means for some future end, 
this end being conunonly one of pre-eminent importance or necessity, 
either for the preservation of the animal's own life or the continuance 
of its species. Instinct appears in the accomplishment of a complex 
act, (the building of a nest, net, or ceU, or the capture of prey 
by a stratagem,) which man certainly could not perform without 
Thought, or Intellect properly so called; that is, without experience or 
instruction, the observation of effects, the induction of a rule or law 
from them, and the consequent choice and adaptation of means to ends. 
It has been said that man is not more intelligent, but otherwise intelli- 
gent, than the lower animals. This is hardly correct, for animals, prop- 
erly speaking, are not intelligent at alL As has been shown, they are 
incapable of Thought. Instinct appears in them as a substitute for 
Intellect, not as a lower degree of it. Both the human and the brute 
creation have Intuitions ; but these Intuitions being wholly insufficient 
to answer all the exigencies of either, they are supplemented, in the 
one case, by Thought acting through experience, and in the otherj by 
Instinct, which is altogether independent of experience. Within its 
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narrow sphere, Instinct is certainly superior to Intellect ; for it is infal- 
lible, and the perfection of its work man cannot imitate. Man does his 
work ill, better, well ; the animal always does his perfectly. But In- 
stinct is blind, unchangeable, and narrow, or limited to a very few 
ends ; so that the same animal, while working within its appointed 
sphere, often appears as a miracle of wisdom ; but when forced to 
attempt anything outside of that sphere, it reappears in its true char- 
acter as a mere brute. Intellect, on the other hand, is fallible, con- 
scious of itself, discursive or even infinitely varied in its applications, 
and perfectible by small degrees. The unchangeableness of Instinct 
appears in this fact, that the nest of the bird, the cell of the bee, and 
the web of the spider are reproduced after the same form as rigorously 
as the flower and fruit of a plant. 

If the view now taken is correct, the answer to our third question is 
obvious. It is impossible that Instinct and Intellect should ever be 
conjoined, or found to exist together in the same being, whether in 
the brute or in man. We cannot even imagine Reason acting without 
self-consciousness, or looking into the future without the guidance of 
experience or instruction, or making accurate and sufficient provision 
for future wants without foresight of those wants, and without conscioua 
adaptation of its means to its ends. It is needless to bring together in- 
stances of curious, complex, and far-reaching instincts, such as those of 
the bee, the spider, and the migratory bird, wherewith to excite man's 
wonder. Every instance of Instinct, even the simplest, is marvellous to 
him, for it is incomprehensible. Man must Uam to perform even the 
simplest acts by slow degrees, after many efforts, many mistakes and 
failures, and generally with much guidance. He must learn to walk. 
He must learn to select his food. He must even learn to see, for 
nothing is more certain than his inability, by the first use of his eyes, 
to determine either the distance, position, or magnitude of any object 
whatever. On the other hand, the newly dropped lamb or colt 
walks with ease, avoids any obstacles that may be in its way, and 
goes directly to the dugs of its dam, whence alone it can obtain its 
proper food. Whose hand guides it at once to this source of nourish- 
ment, when imitation would certainly lead it to crop the herbage, hke 
its parents? 

Another fact is worthy of notice as establishing a fundamental dif- 
ference between these two faculties. Insects, and the Articulata gen- 
erally, which have no brain properly so called, show more complex and 
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surprising instincts than the Yertebrata ; whence we infer that Instinct 
is independent of a brain, while Intellect certainly exists in very close 
relation with that organ. 

The only actions of man which seem to have any claim to be consid- 
ered as instinctive, are those prompted by the feeling of modesty or 
shame. This feeling itself is not an instinct, any more than the emotions 
of pride, emulation, or anger. But the actions to which it points are not 
merely natural manifestations of strong emotion, but are peculiar and 
definite, as if devised by reason for the attainment of a specific purpose. 
All the lower animals gratify each of their appetites, as nature prompts, 
without stint, and without any apparent desire of cover or concealment 
Man alone gratifies one of them only with every precaution of secrecy, 
and carefully provides a covering, not needed for the purposes of protec- 
tion or warmth, for certain portions of the body. No tribe of savages 
has ever been discovered so rude and debased as to manifest complete 
indifierence respecting such precautions and coverings. The adult 
females are always provided with some clothing, however slight, the 
arrangement of which indicates the purpose for which it is worn ; and 
if, in a very few instances, adult males are found unprovided with sim- 
ilar coverings, there is reason to believe that extreme poverty rather 
than indifference is the cause of the neglect. The fact, that children 
under the age of puberty are often sujQfered to go entirely nude, also 
indicates the purpose of the covering. However slight the garment 
may be, — a mere girdle with the natives of the South Pacific islands, 
or a narrow cloth around the loins, as with the savages of Central Af- 
rica, — travellers relate that it is guarded with much care and jealousy, 
and that the removal of it seems to cause as much pain and shame as 
would result from entire exposure among more civilized races. Reason 
and experience could not have indicated to savages the necessity or pro- 
priety of this slight covering ; as no reason can be s^igned for it, apart 
from the sacred instinct by which it is peremptorily enjoined. If this be 
an instinct, it is one which, unlike aU other instincts, does not conduce 
to the preservation, — that is, to the physical safety, — either of the 
individual or of the race. Man might live in this respect as the brutes 
do, and live as long and as well. Call it instinct, propensity, or what 
we may, the only conceivable purpose for which it was implanted in man 
is a moral purpose, as a safeguard for the right development of his ethical 
nature. Hence it is, that the entire loss of it, which sometimes results 
from extreme profligacy, is shown by experience to be equivalent to 
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utter moral degradation. This view of the subject, it may be added, 
derives some weight from the allusion to it in the history of our first 
parents, whether that history be regarded as revelation or tradition. 
Man has no instincts to keep guard over his physical well-being ; rea- 
son enlightened by experience, and stimulated by aflTection, is abun- 
dantly sufficient for this end. But a moral instinct, indispensable for 
the preservation of the purity of his life, and thus auxiliary to con- 
science, is his never-failing endowment 

Remarks and criticisms upon Mr. Bowen's views were of- 
fered by the President, Dr. Bowditch, Professors Wyman, Par- 
sons, Gray, and others ; — to the general purport that the 
distinction in kind between instinct and intellect was gen- 
erally, if not universally, admitted ; the instinct of the human 
infant to the breast was insisted on ; also that the young of 
animals learn to walk and use their limbs, to judge of dis- 
tances, &c. ; and as to memory, imagination, or the power of 
reproducing the sensible past in mental pictures, desires 
and aflfections, such as were conceded to the higher brutes, 
these are desires or aflfections of the mind, and, if not instinc- 
tive, presuppose intelligence ; and, moreover, that to concede 
to animals the power of comparison and simple judgment is to 
concede to them intellect, — since all reasoning, according 
to the philosophical logicians, and even perception, may be 
analyzed into simple judgments, — thus bringing the ques- 
tion to one concerning the degree of manifestation of intellect, 
and as to what may be superadded to simple intellect in man. 
To the hypothesis which denies thought to the higher brute 
animals, was preferred the current hypothesis, that animals 
think, but that man alone thinks that he thinks. 



Four hundred and ninctlctli mcctlns* 

January 8, 1861. — Monthly Meeting. 

The President in the chair. 

The Corresponding Secretary read letters from President 
Barnard of the University of Mississippi, Professor Whitney 
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of Yale College, and Professor Hackett of Newton Theo- 
logical ^School, in acknowledgment of their election into the 
Academy. 
Dr. Charles Beck read a paper entitled : — 

Additions to Sophocles*s Glossary of Later and Byzantine 

Greek. 

Dr. Beck introduced the subject ofihe^tct of Diocletian^ issued in 
301, De Pretiis Berum Yenalium. After speaking briefly of the object, 
the historical importance, and the discovery of six fragments (four 
Latin and two Greek) of this document, he adverted to the philological 
interest attaching more especially to the two Greek fragments, which 
furnish over eighty words not yet included in Prof. Sophocles's excel- 
lent and scholarly work, Glossary of Later and Byzantine Greek, and 
fifteen which are used in the Edict in a form or meaning not given in 
the Glossary. The following is a list of these words, accompanied by 
a brief commentary. 

1. From the Fragment of Gferonthrae in Laconia. 

1. *hK6vTiov, 15, 17. The meaning of the word is made plain by the 
addition ijroi fidari^. The word, which commonly signifies yaveZtn, evi- 
dently has here the meaning of stick or pole for urging the cattle. 

2. *Ayrj\iaT6tj 9, 6, not nailedy not provided with nails, a well-formed 
Greek word, from ^Xwosy nailed, from the noun ^Xog, nail, 

3. *AopfiiT6s, 15, 23, not curved, a Latin-Greek word, from orhis with 
the alpha privativum. 

4. "AtnjfjMs, 17, 26, withotU stamp or mark. In the classical language 
it is especially applied to gold and silver ; here to linen cloth. It ap- 
pears, according to Mommsen, that the better kinds of flax were sub- 
ject to a duty and marked with a stamp (jniiui) ; the inferior quality 
not being stamped. Suidas : iarffios, ignobilis. 

5. 'AcrriXlov, 14, 4 ; the Latin hastile, the shaft or wooden part of a 
spear. That the shaft alone is meant, is apparent from the adjective 
Kpdvftov and the following item, 14, 5 ; doriXiov U kovt6v. 

6. 'A^(da»r(Sr, 15, 24c, joined. It is a correctly formed verbal adjec- 
tive from the verb d^td<$<o. 

7. B<pa>rdff, 15, 28. In Latin hirotus, two-wheeled. 

8. B6a-iog, 8, 6, belonging to an ox, from pov^. 
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9. PwfMv, 14, 10, either the same as muhu^ indiscriminately the 
offspring of a male ass and mare, or of a mal^ horse and female ass ; or, 
according to Ebrardus Betuniensis (Du Cange, s. v. bardones), the off- 
spring of a male horse and female ass, while mtdiis is the ofi&pring of a 
male ass and mare. 

10. TaPdBa, 15, 41 ; a vessel. 

11. AcXftanjc^, 17, 1. 6. 11. 16. 21. 26. 32, garment, both of men and 
women. The more common form is dakfiariK^. 

12. A0i6(f>ios, 18, 46 ; from \6<t>osy neck; rvXi; diXft^io, a bolster or pil- 
low for two necks, i. e. two persons. 

13. AiircXfior, 9, 12 ; hisolts, double-soled; from wiXfta, sole. 

14. Airpoxos, 15, 31 ; UrottiSy two-wheeled^ from rpox^g. 

15. A6pKiog, 8, 21 ; belonging to a deer, from dopw. 

16. Aopfurapiov, 15, 26 (dcop/urapcoy,* 15, 27) ; the Latin dormitoriuniy 
but with a different meaning, — not a sleeping-room, but a carriage in 
which one can sleep. 

17. "Evrtv^isy 7, 72 ; petition to bring a suit, the Latin postulatio. 

18. Kja\iKapiK6g, 9, 1 ; or KtiKiyaptKos. It is apparently an adjective, 
but whether derived from KakUtoi, the Latin calcei, or from noKKiya or 
Koklyiov, the Latin ccdiga, I cannot say. 

19. Kai^Bos, 15, 28 ; tire of a wheel; cf. Schol. II. 5, 724. 

20. KapaKoKkov, 17, 80. 95, cape. Why Mommsen, p. 67, assumes 
the form KapoKoKXtis, and, p. 71, caracalUs, I do not know. See Du 
Cange, s. v. caraccdla. 

21. Kdpiov, 15, 30 ; probably a vehicle. 

22. Kapig, 15, 29 ; in classical Greek the designation of a small sea- 
crab, here of a vehicle, probably on account of some resemblance of the 
latter to the former. 

23. Kapovxa, 15, 28, the Latin, or rather Keltic, carruca or carrucha, 
a vehicle. See Du Cange, s. v. cariLca. 

24. Kaniva, 15, 15 ; the Latin catena, chain. Sophocles writes 

25. KXelfuzl, 14, 6; unless a clerical or mechanical error, it is an- 
other form for icXI/ia^, stairs. Suidas : Kktifia( koI icKufiaKurftog, nakaia-fia 
votov (a certain grasp or trick in wrestling.) 

26. ILinjaiovaibos, 13, 8 ; undaubtedly from the root ievao>, to scratch ; 
probably an instrument for scratching. Mommsen conjectures Kvrjarpov 
aldovs. 

* Most probably a mistake of the 8tone-<;utter. 
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27. Kin^oT/Noy, 13, 9 ; probably the same as nniirrpov. 

28. KofjLfiaA¥€Sy 9, 11 ; t|}e translation of the word campagi in the 
Latin text, from Kofiposj a ribbon ; here boots or shoes fastened by rib- 
bons. The Latin word campagva occurs also in another form gawhet- 
guSy and this is derived from the Crallic word gamba (the French 
jambe) the joint uniting the leg and foot See Du Cange, s. v. gamba, 

who mentions also a compound, lubgamboy the part of the foot im- 
mediately below the gamba. 

29. KoMiXa, 15, 41 ; of the same meaning as yafi^Ba. It may be a 
misspelled word, derived from lApotf ctnuy like Kcnns, a cone-shaped 
vesseL 

30. KocTTo, 15, 19. From the class of words among which this arti- 
cle is enumerated, it is probably a part of a vehicle, and from the addi- 
tion of the numeral ff, it appears that it was made and sold by pairs. 
I consider it the Latin word costa, rib, and the thing a piece of wood or 
prop, intended to give shape and support to the structure. 

31. Kovpampiog, 9, 14; the translation, or rather adoption, of the 
Latin cursorius, Suidas : Kovp<r»p€S * ol duirpcxovrcr. xovpc yhp t6 rpex^* 

32. AtiirapTOf^ 8, 39 ; unless a clerical or mechanical error, it may be 
another form for the common Xcoirapdor. 

33. Avvyiog, 8, 35 ; probably for Xvyxctof, from \vy$, the Latin lupus 
cervarius, $irfc^lu(i^d. The writing \vvyio¥, if not a mistake, is to be 
noticed. 

34. A»pdfuyrov, 8, 8 ; the Latin loramentum^ lecUher-wark, straps, 

35. McXti^, 8, 29 ; whether it be another form of ficX^^, an animal 
found in Egypt, or of the Latin meles or maeles, a badger or marten, it 
is evidently the name of an animal. 

36. ModioXof, 15, 3 ; the Latin diminutive modiolus, which has vari- 
ous meanings, and among them that which it seems to have here, 
viz. hub. 

37. Mov\i»piKos, 9, 5 ; the Latin mtdionicus, belonging to a mtdeteer. 

38. *oPi<f>(pt, 8, 25 ; the Latin ovifer, even the Latin form of the 
genitive being retained, a wild sheep, npofiarov Sypiov. See Du Cange, 
8. V. ovifer, 

39. IlciXior, 8, 15; another form for wiXtoy, hat ; the Latin pileus, 
which is again derived from irXKos,felt, 

40. Utpi<l)opivcmiiK09, 9, 20 ; the reading is extremely doubtful ; Le 
Bas conjectures 7rtpi<l)opipa>p tf koI, a very plausible conjecture. The 
word would be a compound of ncpl and <l>opitn], a thick, stotU ^Mn, and 
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signify a shoe made entirely, all round, of stout leather. From the 
same stock there is a verb <l)optv6ci>, to cover with stout leather. 

41. Uipparos, 7, 76 ; the Latin privatus, with a singular transposi- 
tion for npipoTog, pi^^bably a clerical or mechanical error, as the word 
irpiPaTog occurs in other writers. (See Sophocles's Gloss.) Suidas: 
irpifiarov, 'Poofuiia ^ Xc^ir. 

42. novPKiKapiovy 8, 43. This word is probably the result of a double 
mistake. The clerk who wrote the Latin original wrote pulvicare for 
ptdvinare or puhnnar ; and the Greek translator translated it by 
irovfiXiKopiov, which might be a later word transplanted from the Latin 
as well as vovpXtKos and rrov^KiKiCm of the same stock. 

43. 'Pddis, 15, 5, a ^oke, the Latin radius. 

44. *Paida, 15, 26, the Latin, or rather Gallic, rheda. Sophocles 
writes paiba. 

45. *P5yXa, 15, 13, the Latin regtda^ X)et(i^fclpfIoc!, what in the earlier 
Greek is called irarrcLKos. Sophocles writes priyKa. 

46. ^apayapov, 15, 23. 24. 28; the Latin sarracum, a vehicle, 

47. 2yd\f}y 14, 6 ; the Latin scala. 

48. Scyccrrpov, 8, 42. 43 ; the Latin segestre or segestriuniy a cover- 
*w^ of leather, what the earlier Greek calls dtppis.* See Du Cange, 
8. V. segestrum, who mentions besides the Latin segestrum the Greek 
(reyatrrpov. 

49. 2€Ti&P€s, 15, 7. Monmisen thinks it may possibly be the Latin 
septiones, meaning the interior space of a covered vehicle, the Latin 
capsus and the Greek rappiov. 

50. 2f}p4jdia, 15, 41 ; the Latin semodius or semimodius. See 
Du Cange, s. v. semoditis, where he mentions the Greek form ^pup^ 
du>v. 

51. ^Trjfuov, 15, 11 ; the Latin iemo,pole of a vehicle, for the earlier 
Greek pvfiis. In the earlier Greek trrrifiMv signifies the warp in weav- 
ing, and the upright sticks in wicker-work. 

52. Teifiri, 17, 26 ; for n/mij. 

53. Tpoxadiov, 9, 12. 13. 14 ; from rpix^o* 

54. ^airidXiov, 17, 59. 74; the later li&im faciak, which Du Cange, 
s. Y. facialis, defines : orarium, linteum tenue, quo facies extergitur. 
The later Greek has a word, irpoao^iov. 

* Fest. p. 70 : Acj^peis Graeci appellant pelles nauticas, qnas'nos Yocamus sege- 
stria. 
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55. ^fitXtapiKot, 17, 29. 35. 56. 18, 4. 13. 34. 43. 53 ; in one instance 
<l>afuKiapiK6s, 17, 77 ; the Latin /amt/tort*, servant, slave. 

56. *aaK€lct, 18, 40. 41. 42. 43 ; another form for ffKurKioy unless it 
be a clerical or mechanical error. 

57. *€urKia, 18, 38. 39. 44. 45 ; the Latin /omo, bandage. 

58. ^curnivta^ 18, 37 ; of the same origin as the preceding words ; it 
may signify the class of articles, as distinguished from the single arti- 
cles ; or the superior kind of the article. 

59. ^aaicor, 14, 7. 12 ; the Latin yium. The later Latin /iMctW or 
fascium (see Du Cange, s. v.) may have formed the transition to the 

Greek form ^cunciw. 

60. ^tviKovXoj 15, 21. It cannot be the Latin fenicuLum, fennel, as 
this would not suit the class of terms of which this chapter (of the wood- 
work of vehicles) treats. It seems to me more probable that the word 
is formed from fenum, hay, designating a vehicle, or part of a vehicle, 
used for conveying hay. 

61. ^^lui, 9, 1 ; the Latin ybrmo, latt, for the Greek hoKAkovs, which 
is mentioned in the same place. 

62. 9wpKa, 15, 9 ; the Latin Jurca, prop, supporting the vehicle 
while the cattle are put in. 

2. From the Fragments of Karystos in Euhoea. 

1. *Kiwov^iTafHs, 16, 6 ; evidently a Latin word, either a change of 
aecuhitorius * or accubiudis. 

2. ^AxKovfitrw, 16, 6 ; the Latin a^cubitum. 

3. 'Airotos, or dmiiov, 16, 90 ; not yet explained. 

4. ^A^pof, 16, 7 ; the Latin Afer, for the Greek luPvK6i. 

5. Bappapucapiog, 16, 48 ; one who weaves golden threads into cloth. 
See Du Cange, s. v. 

6. BXarri;, 1 6, 87 ; the Latin blatta, purple, 

7. Tfpdia, 16, 55 ; a female weaver, for the earlier Greek xKfKomjs* 

8. AcXftarucofuu^, 16, 68 ; evidently a compound or derivative of 8«X- 
futruc^, but I do not know the precise meaning. 

9. AcX/iciriov, 16,56; perhaps a diminutive of dcX/iaruci^. See Du 
Cange, s. v. dalmatium. 

10. A€VT€p€iog, 16, 49. 92. 95 ; the lengthened form for dcvreptor. 

11. EifjMTiov, 16, 55 ; the dimiutive of ct/xo, garment. 

• 

* Petronias 30, 11, is quoted as an instance, bat the best MSS. have cuUtoria. 
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12. *Eiikoy€ur0ai, 16, 12 ; formed after the analogy of dnokoyiofuuy but 
with what meaning I do not know. 

13. 'layitnj, 16, 94. 95. 96. 97. Mommsen suggests that it may be 
a corruption for vayivov, a vegetable color, from v<ryrf, a shrub from which 
that color is obtained. 

14. KapdkkapiKogy 16, 5 ; relating to a horse, 

15. KoKKrfpa, 16, 93 ; either another form for kokko9, or it signifies the 
scarlet color, obtained from the K6iucog, 

16. Aadw^w, 16, 9. 10. 11. 12. 47. 56. 74. 75. 77, for AaodiKnv6g, 
from AoodiWio, the name of a city in Phrjgia. 

17. Mera^aPkamf, 16, 86. 98 ; a compound of fjLera(a* (which is not 
a Greek, but perhaps a Persian word, meaning silk), and ffkamj, the 
Latin blcUia, purple. 

18. Mox/Towri<no9, 16, 46. 56. 71. 72. 73; or fioToprf<no£, 16, 47; ac- 
cording to Mommsen's ingenious conjecture, the adjective of Movrbni or 
MoTiPTf, the Latin Mutina, whose wool was highly valued. 

19. Nciicaiyvoff, 16, 93 ; for Niicaiyiw, the adjective of Nucaio. 

20. Ncp/Sucoff, 16, 10. 15.76; the Latin Nervicus, relating to the 
Nervii. 

21. *OyKla, 16, 47. 48. 49. 50. 51. 99. 100. 101 ; the inscription has 
in most of these places 6 alone, which Mommsen, by mistake, completes 
into oyida instead of ovyyia or ovyKia, the Latin uncia, 

22. ^o^vTvpia, 16, 89 ; probably the same as the later Latin oxy- 
hlatta (see Du Cange), purple of the greatest hriglUness, 

23. napayavdiv, 16, 12. 

24. Hf^oir/Morc^ 16, 101 ; evidently a compound ofwinTtiP and wptf 
T€ia ; perhaps combing or shearing of the first qualitg, 

25. Ue^ovTos, 16, 55 ; shorn ; perhaps a verbal adjective from a form 

26. UXovnapioi, 16, 44 ; the IjdXm plumarius, embroiderer. 

27. nXov/iapa-tf, 1 6, 8 ; from irXovfu^tor ; it is formed like a verbal 
noun, as if there were a verb of the same stock ; embroidery ; for the 
Greek iroticiXta. 

28. npa>rcrof, 16, 48. 52. 94 \ first. The noun r^ irpwtiop, occurring 
in earlier writers, presupposes the existence of this adjective, although 
it does not occur in earlier writers. 



* See Da Cange, s. y- metaxarii, with its two yery different meanings, sericorum 
negotiatores and qui rd)us venalibus imponunt metam pretii. 
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29. *Pf in^aiof, 1% 78 ; for *Piir^<no9, derived from the Latin rtpo, and 
intended for a translation of the Latin ripensis, referring to Dacia 
ripensis. 

30. IrjfHKopuit^ 16, 52; the Latin sericarius, for the Greek tnjfnKo- 
wkiKogy silk-weaver, 

31. 2K€iiFaC»y 16, 6 ; for cKtwaC^. 

32. 2r(x«7) 1 6, 45 ; ttmtc ; perhaps from the Latin sHccl^ of which 
there is also a form ttxgium. See Du Cange. 

33. 2i;^piieoy, 16, 52. 100 ; the Latin subsericwj not erUirdy of silk. 

34. Tcarrjs, 16, 2. 4. 5. 6. 7 ; used in these places as a masculine in- 
stead of a feminine. 

35. TavpcycurrpiK6s^ 16,78; from ravpoyaarnp* Mommsen supposes 
the word to express the shape of the garment. 

36. *Yirofi\arrri, 16, 88 ; according to analogy somewhat scarlet, light 
scarlet. 

37. ^tfiav\aropto¥, 16, 73. 74 ; the Latin JUndatorius, from <l>iBov\a, 
the Jjaiiu Jibula, buckle, a garment fastened hy a buckle. 

Professor Goodwin read the following paper on the relations 
of the Greek Optative to the Subjunctive. 

From the time of the Alexandrian granmiarians a special mood, 
called the Optative (HyKkuris cvm-ue^), has been recognized in Greek as 
distinct from the Subjunctive (tfyickuns woraiertin;). The ancient classi- 
fication has been called in question in later times, and many gramma- 
rians of high authority have adopted or favored a union of the Subjunc- 
tive and Optative in one mood, to be called the Subjunctive or Oon- 
junctive, in which the Subjunctive (commonly so called) is to supply 
the primary tenses, and the forms commonly assigned to the Op- 
tative the secondary tenses. Thus the Present Optative ' would be 
called an Imperfect Subjunctive ; irowi and noioifu, for example, being 
supposed to bear the same relation to each other SLsfaciam andfacerem 
in Latin. 

This was first reduced to a systematic form by Kuhner, who, in- 
deed, discards the common names Subjunctive and Optative (except 
as explanatory terms), and adopts the cumbrous expressions ^' Con- 
junctive of the primary tenses *' and " Conjunctive of the secondary 
tenses." His views have become widely known in England through 
Jelf s Grammar, based on the larger work of Kuhner, and still more 
in America through the Andover translation of Kuhner's School Gram- 



Digitized by 



Google 



OV ABTS AND SOIENOES. 97 

mars. Bost^ in his Griechische Grammatik^ § 118, says : ^ The so-called 
Optative is nothing but a peculiar form of the Subjunctive, and stands 
to the Greek Subjunctive in the same relation as in other languages 
the Imperfect and Pluperfect Subjunctive to the Present and Perfect." 
Donaldson in his New Cratylus (p. 617, 2d ed.) says: "It has long 
been felt by scholars on syntactical grounds, that, considered in their re- 
lations to each other and to the other moods, they [the Subjunctive and 
Optative] must be regarded as differing in tense only." Again (p. 618) : 
" These moods have no right to a separate classification." Crosby, in 
his Grammar, § 591, says of this classification, that "it deserves the 
attention of the student, although it is questionable whether it is best to 
discard the old phraseology." 

As the classification of Kuhner has thus been introduced into no 
small proportion of the elementary grammars used in our schools, 
eo that many boys are now taught to call the tenses commonly 
known as the Present and Perfect Optative by the strange names of 
Imperfect and Pluperfect Svkjunctivey the question becomes not merely 
of theoretical, but eminently of practical importance. In fact, it meets 
every scholar, and more especially every teacher of Greek gram- 
mar, the moment he reaches the paradigm of the regular verb. If it 
were merely a question of convenience, therefore, it would be highly 
important to have it settled, for the sake of uniformity. 

The question, What shaU constitute a distinct mood in any language f 
must be settled to some extent arbitrarily. No precise rule will meet 
all cases ; yet we may safely maintain, that when any series of verbal 
forms, in which the chief tenses are represented, exhibits a closer con- 
nection in form and use among its members than it bears as a whole 
to any corresponding series, it is entitled to the rank of an independent 
mood. That this is true of the Latin Subjunctive is clear ; and it is 
equally clear that the Imperfect and Pluperfect of that mood have suf- 
ficiently strong bonds of connection with the Present and Perfect to 
prevent them from being marked off as a distinct mood. A merely 
superficial view of the relation of the Greek Subjunctive and Optative 
might lead us to the idea, that the two combined would form a mood 
similar to the Latin Subjunctive, thus simplifying the Greek conjuga- 
tion and introducing a new analogy with the Latin. But it is this fatal 
error of carrying the analogy between the Greek and Latin further 
than the connection of the two languages warrants, which has thrown 
this whole subject into confusion. When the Latin was looked upon 

VOL. V. 13 
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as an offspring of the Greek, as the result of a union of the Aeolic 
dialect of Greece with barbarian languages in Italy, the presumption 
was decidedly in favor of such an analogy, and it would even have re- 
quired strong proof to convince us of any radical difference in the modal 
systems of the two languages. But the more correct views now enter- 
tained of the origin of the Latin would rather lead us to believe that 
each language developed its syntax, and especially its modal system, 
independently. The modal system of the parent language of the Indo- 
European group is of course hopelessly unknown ; and yet the compar- 
ison of the Latin and Greek verb with the Sanskrit (as the oldest rep- 
resentative of the family) sometimes enables us to determine special 
points in regard to the primitive forms with an approach to certainty. 
Thus, to take the simplest case, when we find asti in Sanskrit meaning 
%8y we may be sure that some similar form existed with that meaning in 
the parent language of the Sanskrit, the Greek, the Latin, the German, 
&c., from which eort, e<^, isty &c. were derived. So when we find a 
Potential mood in Sanskrit, which presents striking analogies both to 
the Greek Optative and to the Latin Subjunctive, and furthermore find 
the analogy extending even to the Grothic, we must conclude that the 
primitive language contained the elements which the Greek developed 
into its Optative, and the Latin into its Subjunctive. (See Bopp's Ver- 
gleichende Grammatik, U, pp. 257 - 259.) Again, the absence in later 
Sanskrit of any form corresponding to the Greek Subjunctive might 
give rise to the conjecture, that the Greek developed that mood by it- 
self ; but in the Vedic dialect a few relics are found of a true Subjunc- 
tive with a long connecting-vowel as its characteristic ; for example, 
patdti, bearing the same relation to the Present Indicative jjo^o^', as 
fiovkrjrai to ^ovXerai. This seems to show that a similar mood existed 
in the parent language. If this testimony can be relied on, we must 
conclude, not only that the Latin and Greek derived the rudiments, of 
their modal forms from a common ancestor, but that they inherited 
them from a period anterior to the separation of the Indian branch 
from the Indo-European family. We should therefore expect to find 
that the elements are generally the same in the two languages, but that 
the development is essentially different ; and that the refinements in sig- 
nification, for which the Greek modal forms are especially conspicuous, 
have been for the most part developed by each language within itself. 

Let us now examine the forms themselves, to see how far a parallel 
can be drawn between the Greek and Latin moods. In clauses ex- 
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pressing a purpose or object after uo, &c we find the Sabjunctiye and 
Optative used like primary and secondary tenses of the same mood : 
thus, where in Latin we have mcmet ut hocfaciat^ and manebat ui hoc 
Jaceret, we have fjJv€i Iva rwro iroij, and cficycv Ua rowro irocoii;. But 
even in this case of strongest resemblance there is no place for the 
Future Optative, which corresponds to the Future Indicative. Again, 
in clauses expressing general suppostHons after Up or cJ, or after rela- 
tives or temporal particles, depending on verbs which denote general 
truths or repeated actions, a correlation of the Subjunctive and Opta- 
tive is found, analogous to that of the two divisions of the Latin Sub- 
junctive ; for example, in eay rovro iroij 6avfta{ownvy St hoc faciot 
mirantur, and c{ tovto iro 10/17 i6avfia{ovy si hoc faceret mirabantur. 
Here, however, the analogy ceases, if we except certain cases of indirect 
question hereafter to be noticed, and a Homeric construction in relative 
sentences expressing a purpose, which almost disappears from the more 
cultivated language. 

Let us turn now to the Optative in wishes ; for here, if anywhere, 
we may look for the primary meaning of this mood. From this use 
it derives its name ; and especially this is its only regular use in inde- 
pendent sentences, except in Apodosis with Sof, Here some have been 
so far misled by the supposed analogy of the Latin, as to translate the 
Present Optative by the Latin Imperfect Subjunctive (see, e. g., Damm's 
Lexicon Homer, et Find., «. v. i^jSao) ; but a slight examination will 
show that the Present and Aorist Optative are here so far from being 
secondary tenses of the Subjunctive, that they are equivalent to the 
Present Subjunctive in Latin, and refer to the fiiture, while the Greek 
Subjunctive cannot even regularly stand in such expressions. Thus 
€t^€ cTiyv is vJdnam sim, that I may he; ei^c ycvocro, utinamfiaty Othai 
it may happen ; whereas utinam esset and utinam fa>ctum esset cor- 
respond to €i^€ IJV and C?^€ €y€V€TO. 

In ordinary Protasis and Apodosis the same relation is seen. The 
four Greek forms, iav woig, kav noiria'rf, it iroioti;, and cJ iroiijo-ccc, 
have only one Latin equivalent, si faciat ; the four shades of mean- 
ing for which the Greek required four forms being thought Worthy 
by the Latin of but one. Here therefore the absurdity of classifying 
the last two as secondary forms of the first two, in conformity to a 
Latin analogy, is especially clear. What the Latin analogy would lead 
us to expect as secondary forms, the equivalents of si faceret and sife^ 
cisset, can be expressed in Greek only by the Indicative. In Apodosis 



Digitized by 



Google 



100 PROCEEDIKGS OF THB AHBRIOAH AGADEMT 

the Optatiye with Sp is equivalent to the primary tenses of the Latin 
Sabjunctive, and not to the secondary tenses : thus, iroi^orai/u ay is equiv- 
alent to faciam (not to fecissem^ which would be iiroirjea S»). Here 
likewise the Subjunctive cannot be used in Attic Greek. This analogy 
between the Optative and the primary tenses of the Latin Subjunctive 
might lead us even to the view that the latter ought rather to be called 
an Optative, for which view there are certainly much stronger reasons 
than for tbe opposite one which we are considering. The analogy of 
the Sanskrit also seems to show that the Present Subjunctive of the 
Latin and the Optative of the Greek are descended from the same 
original forms. 

In indirect quotations and questions the Optative is used after past 
tenses, each tense of the Lidicative or Subjunctive in the direct discourse 
being then changed to the corresponding tense of the Optative. Thus, 
ciircy ori ^ dvmatro vocijcroc, he said that he would do what he coidd, implies 
that the direct discourse was, A hv hvytDixtu iroi^<r». Here the Optative may 
be the correlative of the Subjunctive ; but it is quite as often the correla- 
tive of the Indicative, as the Subjunctive can stand after primary tenses 
only when it would have been used in the direct discourse. One tense 
of the Optative, the Future, can never represent a Subjunctive, as that 
mood has no corresponding tense ; but it always represents a Future 
Indicative. Nothing more need be said to show the absurdity of call- 
ing this tense a secondary tense of the Subjunctive. The three remain- 
ing tenses of the Optative can with no more propriety be called secon- 
dary tenses of the Subjunctive than of the Indicative, for they represent 
both on precisely the same principles. This is especially obvious in 
regard to the Aorist, which has two distinct meanings in indirect ques- 
tions, — one when it represents an Aorist Indicative, and another when 
it represents an Aorist Subjunctive, the direct form. Thus, fiymi ri 
TTOirja-tifv may mean either he knew not what he had done, or he knew 
not what he should do ; as the direct question may have been either ri 
iiroirjaa ; what did Idof or ri voi^aa ; (Aor. Subj.), what shall Idof 
Strangely enough, this very class of sentences is supposed to ftirnish 
the most striking analogy between the Latin Subjunctive and the Greek 
Subjunctive and Optative combined. JH^on hahet quo se vertat, and non 
habehat quo se verferet, are indeed equivalent to ovk Ixe* omj rpairriTai and 
ovK ftxov omj rpoTTOtro, but a single example like rjp&Tcop aifrhp ei di/a7rXev' 
a-€i€P, I asked him whether he had set sail (Dem. in Polycl. p. 1223, 
21), in which dvairXevcreuv represents an Aorist Indicative, shows that 
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the argument proves too much. Indirect quotations and questions 
therefore afford us more proof that the Optatiye is a secondary form of 
the Subjunctive, than that it is a secondary form of the Indicative. 

Two tenses of the Indicative, the Imperfect and Pluperfect, have no 
corresponding tenses in the Optative, so that these are regularly re- 
tained in the Indicative in indirect discourse ; thus ^lirwv ori ffiaxovro 
means, he said that they had been fighting y i. e. he said iyAxovTo. A rare 
exception to the last principle shows conclusively the propriety of the 
names commonly given to the tenses of the Optative. The want of a 
tense in the Optative to represent the Imperfect Indicative in examples 
like the last was naturally felt as a defect ; and in the Infinitive and the 
Participle this want was supplied by using the Present in a new sense to 
represent the Imperfect, the peculiar use being always denoted by some- 
thing in the context. In a few instances we find the Present Optative 
used in the same way to supply the want of an Imperfect, the context 
making it clear that the tense is not used in its ordinary sense. Such 
an instance is found in Dem. in Onet. I, 869, 12 ; mr€KpipavTo on ovd€is 
fMpTvs nape ill, KOfii^oiTo de XafifiavoiV Kaff 6iro<rovovv dcoiro *A<^/3of nap* 
avT&p, they replied that no witness had been present, hut that Aphobus had 
received the money from them, taking it in such sums as he happened 
to want. Here Trapcirf represents naprjv, and KOfii{oiTo represents cjco/ai- 
{cro, which would ordinarily be retained in such a sentence. Other in- 
stances may be found in Xen. HelL YII, 1, 38 (quoted by Madvig, 
i^/nt. § 130) ; and in Xen. Hell. I, 7, 5. If now the name of Imper- 
fect be given to the Present Optative in its ordinary use, when it rep- 
resents a Present of the direct discourse, and is merely translated by an 
Imperfect to suit the English idiom, what shall we call this true Imper- 
fect Optative, which really represents an Imperfect Indicative, and 
stands where an Imperfect Indicative is the regular form ? 

We see then that the Optative was used in the whole class of con- 
structions known as oratio oUiqua, or indirect discourse, as the correlap 
tive not merely of the Subjunctive, but also of the Indicative, and that 
it possessed the power of expressing in an oblique form every tense of 
both those moods in a manner of which the Latin presents hardly a 
trace. In fact, this use of the Greek Optative presents one of the most 
striking examples of the versatility and flexibility of the language, and 
of its wonderifiil adaptation to the expression of the nicest shades of 
thought of which the human mind is capable. This single use of the 
mood seems sufficient in itself to prevent any one who has any appre- 
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elation of its force from assignmg to it the sabordinate rank of a secon- 
dary form attached to the Subjanctive. 

Some general remarks by President Felton, upon the connec- 
tion of the Greek and Latin modal forms as illustrated by the 
Sanskrit, led Professor Agassiz to offer some remarks, express- 
ing a general disbelief in the supposed derivation of later lan- 
guages from earlier ones, he regarding each language and each 
race as substantially primordial, and ascribing the resem- 
blances and coincidences of language to a similarity in the 
mental organization of the races. Whereupon President Felton 
pointed out some of the lexical and inflectional coincidences 
among affiliated languages, which were in his opinion utterly 
inexplicable upon any supposition other than that of historical 
relation. ^,,,J^ 

^ Professor Bowen made some general observations on the sup- 
posed hereditability of peculiar traits of bodily and mental 
organization, and especially of mental disease. 

There has been, he thought, an increasing tendency of late years to 
enlarge the number of such traits, and to insist more and more upon 
the certainty of their transmission. It has even been proposed to pro- 
hibit by law the intermarriage of persons who have mental or bodily 
defects or diseases which might be transmitted to their offspring. And 
as to insanity, there is too much reason to fear that persons have been 
actually driven mad through the fear, which has been carefully incul- 
cated upon them, of having inherited insanity. It will be admitted, 
that, if there is anything which can foster and rapidly develop some 
latent tendency towards mental disease, it is dreading, and brooding 
over the dread, of that great calamity, regarded as an inevitable event, 
which must sooner or later happen. In the opinion of many, crime 
and sin are no longer imputable to individual men and women, but to 
what the lawyers call " the act of God,** which entailed upon the offend- 
ers inevitably a wicked temper, a perverted will, or a diseased brain. 
The only proper name to be given to this doctrine \% physiological fa- 
taUsm. It rests upon a perversion of one of the darkest sayings of the 
old Jewish Scripture, that the sins of the fathers shall be visited upon 
the children, even to the third and fourth generation ; — a seemingly 
harsh doctrine, though, in the meaning which was probably intended, it 
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is certainly true ; and which, at any rate, is not so terrific as that per- 
version of it, which teaches, that not merely the sins, but the congenital 
defects and diseases, implanted in us before birth, shall be visited upon 
our innocent offspring, not for two or three generations only, but for all 
future time. 

Professor Bowen maintained that the assumed evidence upon which 
this theory rests is unscientific and unsatisfactory, and can be confronted 
by a great amount of testimony leading to an opposite conclusion. He 
began by admitting, or taking for granted, every /ac^ which is commonly 
adduced in its support, — excluding, of course, such a statement of that 
fact as may involve any theory respecting its nature. Thus, it is a fact 
that insane persons can generally find among their ancestors, or their rela- 
tives in the ancestral line, one or more persons who also have been insane. 
The illogical, because hypothetical, statement of this fact is, that the 
former inherited their insanity from the latter. It is also a fact, that 
children often bear a certain measure of resemblance, in body, mind, or 
character, to their parents or grandparents ; and the hypothetical state- 
ment of this fact is, that they have inherited these traits. 

Now, one of three suppositions must be true ; — either, 1. there is a law 
of nature that bodily and mental peculiarities shall be transmitted by 
inheritance ; or, 2. there is a law that they shall not be so transmitted ; 
or, 3. there is no law about the matter, and it is mere accident whether 
parental or ancestral peculiarities reappear in the ofispring or not. The 
physiological fatalists maintain the first of these suppositions ; Professor 
Eowen said he believed the second ; but, as against the fatalists, it is 
enough to substantiate by satisfactory evidence the third. 

The mistake of those who favor the doctrine of hereditary descent 
arises from the common error, — an Idol of the Tribe, as Bacon calls 
it, — which consists in regarding only the afiirmative cases; ^and 
though there be a greater number and weight of instances to be found 
on the other side, yet these it either neglects and despises, or by some 
distinction sets aside and rejects." " Such is the way of all supersti- 
tion," Bacon continues ; ^' but with far greater subtilty does this mischief 

insinuate itself into philosophy and the sciences It is the peculiar 

and perpetual error of the human intellect, to be more moved and ex- 
cited by affirmatives than by negatives ; whereas, it ought properly to 
hold itself indifferently disposed towards both alike. Indeed, in the 
establishment of any true law of nature, the negative instance is the 
more forcible of the two." Dr. Johnson pithily described this popular 
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fallacy, when he said, that the one dream which comes to pass is re- 
membered and quoted, while the ninety and nine which do not come 
to pass are forgotten. Just so, one case of an insane child or grandchild, 
nephew or niece, of an insane person, is quoted as proof of the doctrine 
of hereditary transmission ; while the twenty other offspring of the same 
person, who never showed a trace of insanity, are forgotten. It is dif- 
ficult to adduce evidence on this point ; for while it is comparatively 
easy to trace back the pedigree of a madman, and find insanity some- 
where in his &mily, either in the direct or collateral line, since statis- 
tics prove that at least one out of a thousand in the whole commonity 
suffer more or less from this disease, — it is not so easy to trace the line 
forward, to lay bare the history of a whole family, and to prove that no 
one of them, at any time or in any degree, has suffered from insanity. 
Only in the case of a prominent historical family, where all the facts are 
on record, or are generally known, is such evidence attainable. 

Fortunately, there is one case of this sort that bears directly on the 
question. Greorge III. may be said to have been constitutionally insane, 
the malady breaking out several times in the course of his life with 
great violence. In 1788, in 1801, and again in 1804, the disease ap- 
peared, each attack incapacitating him for the exercise of his royal 
functions for several months. In 1810, there was a fourth and final 
attack, the disease then darkening into hopeless imbecility, and contin- 
uing for ten years, the remainder of his life. It is now stated, also, 
though the fact was not divulged in his lifetime, that he had an earlier 
attack, in 1764, when for some weeks he was under restraint But if 
we trace back his lineage for six generations, as far as James I. of 
England, not one of his ancestors can be found to have ever suffered 
from this complaint Besides, he had seven brothers or sisters, and 
seven uncles or aunts ; and as several of these married and had fam- 
ilies, he had a goodly number of cousins and of nephews or nieces. Yet 
it does not appear that one of these ever showed a trace of insanity. 
Evidently, then, George III. did not inherit the disease. Did he trans- 
mit it ? Here the evidence is equally abundant and satisfactory. This 
insane king had fifteen children ; and as many of these had families, 
either legitimate or illegitimate by English law, there was a crowd of 
grandchildren. The Duke of Clarence alone had, by Mrs. Jordan, ten 
children. A very hurried search will enable one to enumerate 15 chil- 
dren, 22 grandchildren, and, including the children of the present 
Queen, 18 great-grandchildren, — say, in all, 55 descendants. Yet in 
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this large number there does not seem to have been one undoubted case 
of insanity ; and as kings and princes live in glass houses, if there had 
been one such case, we should probably have heard of it Not one 
undovUed case, we say ; for there is a doubtful one. The oldest of 
the FitzClarences, created Earl of Munster, committed suicide in 1842 ; 
and as he had shown great despondency for six weeks before his death, 
so that a physician was at last called in, a coroner's jury, if one had sat 
in his case, might have brought in a verdict of insanity ; and the phys- 
iolo^cal fatalists, remembering his grandfather, would probably have 
called it a case of hereditary insanity, overlooking the fifty-four other de- 
scendants of Geoi^e III., who have appeared as sane as other people. 

One such example as this of George III. appears conclusive against 
the doctrine of the necessary hereditary transmission of mental disease. 
We thus exorcise the terrific phantom which, as already said, has prob- 
ably driven many persons mad. There is more than one prophecy, 
the mere announcement of which has caused its own fulfilment But 
the case is not a solitary one. Observation among the &milies of his 
own acquaintance, Professor Bowen remarked, always made on ike "prin- 
ciple of collecting the negative as weU as the affirmative instances^ had 
satisfied him, that the rule — that is, the law of nature — is against the 
hereditary transmission. If there are apparent exceptions, the majority 
of the descendants manifesting the same disease as the parent or ances- 
tor, they are explicable through the action of sympathy, unconscious 
imitation, or exaggerated fears proceeding from the cause just men- 
tioned. Cases enough can be cited of the recurrence of the phenom- 
enon from such causes, wherein the persons concerned were not related 
by blood, so that inherited disease was out of the question. 

Thus, up to 1889, there had not been for sixty years a case of suicide 
by precipitation from the top of the London monument. In that year, 
a youifg woman named Moyes threw herself ofi* from it and was killed. 
Within three months, a boy only sixteen years old, whose previous con- 
duct had shown nothing unusual, jumped off with the same result To 
prevent another case, the keeper was required to accompany every person 
who ascended the stairs. But before the year was ended, another young 
woman, never before thought to be insane or to have any cause to wish 
for death, contrived to elude him by going to the other side of the bal- 
cony, where she also jumped off and was killed. Then, at last, the iron 
railing of the balcony was carried up and united to the ston^ work 
above, making a sort of cage which had no exit except by the stairs. 

VOL. V. 14 
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K these three saicides had been brothers and sisters, their case would 
have been put down as a strong instance of family insanity. Then 
may not the repetition of suicide or other insane acts by members of 
the same fiunily be the result of this sympathetic propensity, or blind 
imitativeness, roused into keener action by the example being set near 
home, rather than the result of inherited mental disease ? If so, how 
forcible is the lesson that we ought in every way to discourage and dis- 
prove this doctrine of. the hereditability oi insanity ! Other cases are 
not wanting. One was reported to the Paris Academy of Medicine, 
that, a soldier at the Hdtel des Invalids having hanged himself on a 
post, his example was soon followed by twelve other invalids, and only 
by removing the fatal post was the suicidal epidemic at last arrested. 

Thus far we have treated only of insanity. But the question is a 
broader one. Do any peculiarities of mental or bodily organization, 
appearing for the first time in one generation, tend to perpetuate them- 
selves by the law of hereditary descent ? Besides Uie specific traits, 
which every animal has in common with the species to which it belongs, 
it has also individual traits or peculiarities, always prominent enough 
to enable us easily to distinguish every individual from its fellows of the 
same kind, even if they are the offspring of the same parents, and some- 
times so strongly marked as to deserve the name of monstrosity or dis- 
ease. Does nature tend to perpetuate or efface this distinction between 
specific and individual traits ? The question is one of great importance 
and the highest generality, affecting the basis of zoological science. If 
this distinction is feebly marked and transitory, then there is no fixed 
system or plan in the animal kingdom, and nothing for science to do 
except to chronicle a succession of fleeting peculiarities and shifting 
boundaries. If, on the other hand, the distinction is broad and stable, if 
what Blumenbach calls the nisus formativus necessarily tends to per- 
petuate the species by restricting the law of hereditary transmission to 
the specific traits, and excluding it from the individual peculiarities, 
then the dominion of law, the unchangeable purposes of the Creator, 
extend alike over the inorganic and the organic kingdoms, and nature 
becomes one consistent, permanent, and intelligible whole. Undoubtedly 
apparent exceptions occur, through a complexity of circumstances which 
science cannot always unravel. Sometimes a specific trait is wanting, 
and the result is a monstrosity, a lusm naturce ; but nature takes care 
to kill out such monsters, usually in the first generation. Sometimes an 
individual peculiarity of the parent, not so strongly marked as to deserve 
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the name of a monstrosity, reappears in the offspring. But such cases 
are infrequent, exceptional, and, at the utmost, not continued beyond two 
or three generations. They are casual repetitions, such as are always 
possible in the perpetual shifting and shuffling of individual traits ; they 
are not the results of hereditary transmission. Otherwise, — if a law 
of nature favored the transmission, — all individual peculiarities would 
successively disappear, being merged in specific traits, and each new 
birth would present successively a more perfect copy of its parent, until 
at last, all differences being effaced, individuals of the same species 
could no more be distinguished from each other, than a heap of silver 
coins freshly struck from the same die at the mint But God's creative 
processes are not thus mechanical ; infinite variety, no less than perfect 
order, is a law of nature. 

The first argument, then, against the doctrine of hereditary resem- 
blance, is founded on this admitted fact of the marvellous variety in 
nature. Among millions of human faces, no two can be found so nearly 
alike as to be mistaken one for another. All judicial inquiries, all 
property in animate beings, rest upon the universal recognition of this 
fact Otherwise, a jury could never be satisfied that this man is the 
horse-thief, and this horse is the very animal that he stole. Herein is 
one' striking difference between the organic and the inorganic king- 
doms ; that whereas, in the latter, the laws of nature work with absolute 
uniformity, the typical form, the typical act, being always exactly re- 
produced ; in the former, the organic kingdom, the operation of the law 
is infinitely varied, and Nature never exactly repeats herself. As in- 
stances of the former, take the chemical composition of a drop of water 
whencesoever obtained, the fall of a heavy body from a height, the 
forms assumed by various crystallizing substances. In these cases, the 
similarity is perfect ; man's machine-work offers but a faint copy of the 
marvellous accuracy of nature's action and workmanship. For an in- 
stance of the latter, take Leibnitz's challenge to his companions, to find 
any two leaves upon the same tree or bush, one of which should be the 
precise counterpart of the other. They could not. But the dividing 
line is strongly marked and permanent between the personal or individ- 
ual traits that are thus infinitely varied, and the specific traits which are 
reproduced with great, but not absolute uniformity. The most striking 
proof that there is a law of nature prohibiting the repetition of abnor- 
mal forms is found in the fact, that, as the most fertile source of such 
forms is from the crossing of distinct races, nature invariably noiakes the 
product of such crosses sterile or very short-lived. 
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How came it, then, ever to be supposed, that nature favors the hered- 
itary transmission of personal traits of mind, character, and external 
form, ^rom the popular faUaajy already, exposed, which leads the ob- 
server to fasten upon the few affirmative, to the exclusion of a crowd of 
negative, instances. The different features of mind and body are very 
numerous, and every one of them may show likeness or unlikeness with 
the corresponding feature in the parent Analyze any case of supposed 
strong resemblance, and it will be found to consist in one or two fea- 
tures only, to the exclusion of six or eight others, which are wholly 
unlike those of the parent Thus, a strongly marked nose, together 
with eyes of a peculiar shape and hue, are enough to make out what is 
called a marked case of family likeness ; though mouth, chin, forehead, 
complexion, hair, outline of the face, and shape of the head may be as 
unlike as if they belonged to a stranger by blood ; and though even 
eyes and nose of the same pattern may be found, almost as ofiten as we 
choose to look for them, among the community at large. Again, as like- 
ness to a grandparent is held to prove hereditary transmission just as 
much as likeness to the immediate parent, and as everybody has at 
least two parents and four grandparents, there is no cause for wonder, 
if, among these six progenitors within two generations, a counterpart 
should be found for every feature of the offspring, though accident, and 
not inheritance, formed the law of distribution. For, excluding mal- 
formation, there are not more than half a dozen varieties of each fea- 
ture which are sl^ngly marked enough to constitute a ground of like- 
ness. Thus, a nose peculiar enough to be a recognized point of like- 
ness, and yet not deformed, must be decidedly either aquiline, Boman, 
Grecian, flat, pug, or a nez retroiuse. Here are but six possible forms, 
and according to the law of chances, we might expect to find a counter- 
part for any one of them among the six progenitors. It is because re^ 
semblance between parent and offspring is found much less frequently 
than, according to these considerations, we should have a right to ex- 
pect it, even if the forms were distributed at random, or without any 
law at all, that we are led to believe the law of nature, if there be one 
in the case, favors unlikeness rather than resemblance ; or that Nature 
takes care to vary her work, as she certainly does with the leaves of the 
same oak-tree, among which you may hunt for hours without finding 
two whose indented outlines are at all similar. 

But supposed family likeness more frequently consists in the general 
expremon of the countenancey in which respect, a large family often bear 
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a marked resemblance to each other, while their features, taken sepa- 
ratelj, are wholly unlike. This similarity of expression, however, is not 
congenital, but is gradually superinduced upon Nature's work, through 
living together a long while in sympathy and confidence under similar 
infiuences and education, whereby, as is often remarked, husband and 
wife, after a long life of matrimony, come to resemble each other. And 
if this is the case even with adults, who come together only after age 
has given rigidity to the face and stereotyped its expression, how much 
more readily will the plastic features of infancy and children yield to 
similar influences and adopt the family pattern. Hence it is, that this 
likeness of expression generally cannot be seen in early infancy, and 
appears very faintly at first, but deepens and strengthens as the child 
advances in years. Through the same cause, also, the handwriting of 
the different members of the same family is often strikingly similar, 
though they may have learned how to write from different teachers ; 
and probably no one will maintain handwriting to be hereditary. 

All that has been said of the external features is applicable, also, mti- 
i€U%8 mutandisy to traits of mind and character. The hereditary trans- 
mission of the latter is even less probable than of the former, on account 
of the acknowledged almost immeasurable diversity of mental traits, and 
because the few points of similarity can be more probably referred to 
the influence of education, imitation, involuntary sympathy, and other 
like bonds which draw together and assimilate parent and child, however 
originally unlike. But in spite of these causes all tending to create 
ultimate resemblance, we still find genius and stupidity, temper, affec- 
tion, and taste so very unequally and capriciously distributed among 
members of the same family, that the diversities can be attributed only 
to nature's own ordinance established for this very purpose. Analyze 
any case presented as evidence of the opposite theory, and we see more 
plainly than ever the error of laying stress upon the affirmative points, 
while the negative instances are overlooked or forgotten. 

Mr. George Combe cites an author who attributes the &tality which 
attended the House of Stuart '^ to a certain obstinacy of temper, which 
appears to have been hereditary and inherent in all the Stuarts except 
Charles II." But this perverse wilfulness seems more probably attrib- 
utable to the education received, every Stuart being trained by a Stuart, 
and by an Anglican clergy then fanatically attached to the dogmas of 
the divine right of kings, and the subject's duty of passive obedience. 
Charles IL had his training in the hard school of adversity and exile, 
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where he became more pliant But how many other points of resem- 
blance can be found in the succession of Stuart kings ? Compare the 
first of them who sat on an English throne, the slobbering, pedantic, 
cowardly, fondling James I^ with his grave, decorous, and melancholy 
son, treacherous as a prince, but rigidly moral as a man, and dying at 
last the death of a mavtyr and a saint Or compare this martyr-king 
with his good-for-nothing though good-natured son, Charles 11., or the 
latter with his brother, the stupid and cruel bigot, James 11. Only in 
^ the good Queen Anne," as she was sometimes called, weak and preju- 
diced, but motherly and fondling, and much under the influence of 
faTorites, do we find a reproduction of some characteristic traits of her 
greatgrandfather James L Take any other line of European kings, 
and as great diversities of character and ability may be found among 
them as among the Stuarts. On the whole, the doctrine of the heredi- 
tary transmission of mind and character may be said to be contradicted 
by all history, as well as by every day's experience. ^ 

The President, Dr. Bigelow, remarked that undoubtedly 
many of the errors in science, and still more in popular belief, 
arose from hasty generalization, and the acceptance of a few 
striking or remarkable facts, to the exclusion of a greater 
number of common negative or uninteresting facts, thus estab- 
lishing as general rules things which were only exceptions to 
such rules. The medical profession, however, were agreed, as 
the result of general observation, that although most diseases 
terminate with the individual, yet that certain peculiarities, not 
only of bodily structure, but of tendency to disease, are trans- 
missible by inheritance. Thus a sixth finger, near-sightedness, 
squinting, and peculiarities of complexion, features, and stat- 
ure, are more or less transmissible from one generation to 
another. So also, among diseases, consumption, scrofula, gout, 
some eruptive complaints, nervous aflFections, and, to a certain 
extent, carcinoma, apoplexy, and insanity. The hereditary 
predisposition is most marked when both parents are subjects 
of the peculiarity or disease. Dr. Bigelow cited some cases in 
which, both parents having been affected with a disease, all the 
children had eventually died of the same disease. If procrea- 
tion could be regulated by authority, he did not see why the 



Digitized by 



Google 



OF AKTS AND fiCIBNCBS. Ill 

peculiarities of individuals could not be perpetuated as races 
or varieties of men, as well as they now are of domestic animals. 
According to the nature of the transmitted peculiarity, such 
races would either be multiplied indefinitely, or the race would 
die out and disappear. 

Tlie great obstacle and safeguard against the transmission of 
such diseases consists in the crossing of the race or breed. 
Every cross effected with a healthy stock reduces the liability 
one half, and every second cross reduces it to one quarter, and 
so on. If it were otherwise, certain races would become ex- 
tinct. There is probably no individual in this room, who does 
not inherit from some of his ancestors a title to phthisis or gout 
or insanity. Yet the great dilution or weakening of this title, 
under repeated crosses, renders the predisposition inconsider- 
able and ineffectual. 

Mr. Ritchie exhibited a quantity of liquefied nitrous oxide, 
condensed by a very powerful pump, of his own contrivance, 
and exhibited the instantaneous freezing of mercury in the 
liquid, while charcoal burned with vivid ignition, as in oxygen 
gas, at its surface. 

The President read the following letter from the venerable 
Josiah Quincy. 

To Jacob Bioelow, M. D., President of the American' Academi/ of 
Arts and Sciences. 

SiBj — I shall be obliged if the Academy will so far deviate from 
their usual practice as to anticipate their regular time of meetiug in 
February next, and, instead of the 12th, assemble at my house on 
the evening of the 4th of that month, on which day I enter my nine- 
tieth year. 

The occasion is peculiar, and not likely soon to recur again, or to be 
drawn into a precedent. To me " the silver cord is not yet loosed," 
though much frayed and life-worn, and the favor will be to me a grati- 
fication and rejuvenescence. 

With perfect respect, I am yours, &c 

Josiah Quinct. 

Boston, January 8, 1861. 
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Whereupon it was unanimously voted that the invitation be 
accepted, the letter placed upon the record of the present meet- 
ing, and that the officers of the Academy communicate to Pres- 
ident Quincy the expression of the extreme interest of the 
Fellows of the Academy in the occasion which prompted this 
invitation, and their most cordial acceptjance of it. 



January 80, 1861. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read a letter from the Hon. 
O. M. Dallas, the American Minister at London, enclosing a 
copy of correspondence with Lord John Russell, Secretary of 
State, and announcing the liberal donation by the British Grov- 
ernment to the American Academy, of a complete set of the 
Geological Maps and Sections of the Survey of the United 
Kingdom of Great Britain. 

Mr. J. E. Oliver, of Lynn, was elected a Fellow, in Class I. 
Section 1. 

Professor Peirce presented the results of an investigation of 
the phyllotaxic nuinbers and their relations. 

President Felton gave an account of the progress that had 
been made, and the results attained, in unrolling and decipher- 
ing the Herculanean manuscripts. 

Dr. C. T. Jackson exhibited specimens of eocene tertiary 
coal from the Isthmus of Darien, near Chiriqui, similar in 
character to cannel coal, although of so much more recent for- 
mation. 

Mr. Newcomb presented the results of an investigation of 
the dynamical theory of gases. 

One of the most beautiful hypotheses ever propounded in physics is 
that which has lately been known as the dynamical theory of gases. 
This theory supposes a gas to be composed of isolated particles, moving 
about in every direction with great velocity, and continually striking 
and rebounding from each other. The expansive force is due to col- 
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lisions against the sides of the containing vessel. The temperature 
depends upon the rapidity of the motion, being represented by the 
v%8 viva of the separate molecules. This theory has therefore.a very 
intimate relation with the mechanical theory of heat, and is in part de- 
pendent on it. The truth of such a theory must be judged of from the 
agreement of the results deduced from it with observed phenomena. The 
following physical laws and properties of gases follow from this theory. 

1. Mariotte's law. 

2. Equal volumes of all gases set free the same amount of heat when 
compressed by the same fractional part of their volume, this amount being 
the exact mechanical equivalent of the force employed in producing the 
compression. Hence, if the compression is considerable, the amount of 
heat will vary with the rapidity of the compression, being much greater 
when the whole amount of heat set free is confined in the gas, than 
when it is suffered to escape as rapidly as it is formed. 

3. Gases expand equally for equal increments of temperature. 

4. Equal volumes of all gases, measured at the same temperature 
and pressure, contain the same number of particles.* 

5. Gases will diffuse into each other in accordance with the follow- 
ing laws. 

a. Gases at the same temperature and pressure will diffuse into each 
other with a velocity directly as the square root of the specific gravity, 
when measured by the mass which is diffused, and therefore inversely 
as the specific gravity when measured by Tolume. 

j3. The temperature of the gas being increased, while its volume 
remains constant, the diffusive power will increase as the square root 
of the elasticity. 

y. The temperature varying, while the pressure remains constant, 
the diffusive power will vary inversely as the volume. 

Or, in general, gases diffuse into each other according to the laws 
which regulate their flow into a vacuum. 

6. A body moving rapidly through a gas will be subject to an in- 
crease of temperature, varying as the square of its velocity. For dif- 
ferent gases this increase will be directly as the specific gravity of the 
gas ; but the effect of radiation being eliminated, the increase of tem- 
perature will in the case of the same gas be independent both of the 
temperature and the density of the gas. 

* Maxwell, Philosophical Magazine, Janoary, I860. 
VOL. V. 15 
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7. J£ the particles were perfectly hard and spherical, the specific heat 
under constant volume would be to that under constant pressure as 3 to 
5. K they were hard, but not spherical, this ratio would be that of 
3 to 4. The latter result follows from an elegant theorem given by 
Professor Maxwell in Vol. XX. of the Philosophical Magazine ; viz. 
that if the particles are hard, but not spherical, the sum of their vires 
vtvce of translation will be equal to that of their vires viva of rotation. 
Unless it can be shown that this ratio will be lessened by supposing 
that the non-spherical particles are not hard and unyielding, which cer- 
tainly seems improbable, this result will present the greatest difficulty 
which the theory has to encounter. 

Considering the number and variety of the phenomena of gases 
which are accounted for on this theory, and especially the exactness 
with which it accounts for the hitherto inexplicable phenomena of dif- 
fusion, there seems to be a considerable probability in its favor. The 
small discrepancy between the observed and computed ratio of 
the specific heats (1.42 and 1.33) may be found to proceed from 
some property of the particles not taken account of in the mathemati« 
cal analysis. 

The laws of diffusion are obtained on the hypothesis that the gases 
are separated by an exceedingly thin partition, pierced with extremely 
small holes. The change of temperature produced by motion proceeds 
from the changed velocity of impact of the particles against the body, 
each molecular impact producing a heat-wave. 

Professor Gray presented the following papers : — 

1. Characters of some Composited in the Collection of the 
United States South Pacific Exploring Expedition under 
Captain Wilkes^ with Observations^ &c. By Asa Gray. 

Vemoniacece. 
MoNOSis iNSULARUM (sp. nov.) : fruticosa, laxe ramosa ; foliis ob- 
longis acuminatis repando-dentatis basis cuneatis in petiolum attenuatis 
puberulis supra glabratis subtus ad costam venasque cum ramis adpres- 
so-tomentellis ; capitulis corymbosis ; pappi setis rigidis vix denticulatis, 
majoribus apice clavellatis. — Tonga and Feejee Islands. A true con- 
gener of M, Wightiana, DC, the type of the genus, which stands in 
nearly the same relation to Gymnanthemum that De CandoUe's section 
Mremosis does to Vemonia. 
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Albebtinia Bbasiliensis, Spreog. To this belongs Gardner's 
Vemonia jpkdycephcda, and NuttalFs S^hlomerta Baldtmmana. 

Pi^RANEPHELius UNiPLORUS, Poepp. & Endl. Of this three varie- 
ties may be recognized, viz. a. pinnatifidus, /S. bullatus (P. buRatus, 
Gray, Wedd. Chi. And. 1, p. 214), y. ovatus (P. ovattfoHus, Gray, 
ined. P. ovattts, Wedd. 1. c. t 37), which Weddell as well as I myself 
had distinguished as species ; but an attentive examination of various 
specimens leads to the conclusion that they are all forms of one. 

LiABUM LYRATUM (sp. nov.) : herbaccum ; foliis supra hirsutiusculis 
glabratisve subtus arachnoideo-tomentosis, caulinis lyrato-lobatis peti- 
olis basi auriculatis plerumque connatis, summis sessilibus basi dila- 
tata connatis, lobo terminal! maximo subinciso et repando-denticulato ; 
pedunculo terminali elongato mono-oligocephalo; involucri squamis 
oblongis substriatis ; pappo e setis paleolisve rigidis insequalibus, exte- 
rioribus dimidio brevioribus. AKbum Hahotdes, Less.? — Obrajillo, 
Peru : also collected by Matthews, no. 3057. K this proves to be the 
Alihum Hahotdes of Lessing, that genus cannot stand upon the char- 
acters indicated. For, as well as can be told from imperfect spe- 
cimens with the heads injured by insects, the pappus is similar in the 
disk and ray, the exterior not really coroniform ; and the plant nearly 
accords with lAahum^ in the extended sense, or with Andromachia 
§ Pletonactisj DC, except that the bristles of the pappus are more 
stout and rigid, and also fewer. They are fragile and deciduous, when 
the sununit of the achenium appears somewhat like a short crown. 

£!upatortac€(B. 

CoNOCLiNiUM SUBGLUTINOSUM (sp. nov.) : glabrum ; caulibus basi 
suffruticosis ; foliis longe petiolatis late deltoideo-ovatis acuminatis 
serratis membranaceis tripli - quintuplinerviis utrinque subglutinosis ; 
corymbo polycephalo; involucri squamis 10-13 dorso subglutinosis 
bicarinatis, exterioribus ovatis, intimis spathulatis acutis ; achenio gla- 
berrimo. — Brazil, at the base of the Organ Mountains, near Rio. 
This may be somewhere described as an Mipatortum, but I do not iden- 
tify it with any published species. The receptacle is acutely conicaL 

Asterotdea, 
VITTADINIA, A. Rich. 

(Thar, emend, Capitulum multiflorum, heterogamum ; fl. radii uni - 
pluriserialibus foemineis, disci (pluribus paucisve) tubulosis hermaphro- 
ditis. Involucrum obconicum seu hemisphsericum, imbricatum, pauci- 



Digitized by 



Google 



116 PBOCEEDINGS OF THE AMERICAN AGADEMT 

seriale, squamis inaBqualibus angustis appressis. Beceptaculum planum, 
nudum, pi. m. alveolatum. Ligulae parvas, tubo suo fere semper breviores, 
nunc exiguffi stylo ipso breviores. CorollaB disci tubulosse, 4 - 5-deiitatse. 
Antherae EtLoMerinearum, Stjli rami fl. herm. superne elongato-subulati 
hirtelli. Achenia compressa, striata, vel 4- 6-costata, vel tantum margi- 
nato-bicostata lateribus enerviis, apice ssepius contracto, disco epigyno 
parro. Pappus simplex, conformis, e setis capillaribus scabris uni - pau- 
ciserialibus. — Suffrutices vel herbae Oceanicas, caulibus ramosis ple- 
rumque foliosissimis, foliis altemis. Capitula aut solitaria ramos termi- 
nantibus aut corymbosis : ligulae abae vel purpureas. 

Vktadinia, A. Rich. Bot. Voy. Aatrol. Fl. N. Zel. (1834), p. 250. 
Tetramdhpium^ Kees, Ast (1833), p. 202, pro parte. 
Viitadinta, Tetramolopium ^ 1 & Ewybiopsis, DC. Frodr. 

De Candolle's Euryhiopsis is essentially identical with the older Vit- 
tadinia of A. Richard, and has been referred to it by Dr. Hooker. 
The only observed difference is, that the faces of the achenium o^Eury- 
hiopsis macrorhizOj if I rightly identify the plant, are nerveless ; those 
of Vittadinia are striate-nerved. There must, however, now be added 
to the genus several Hawaian species, one of which is strictly an Eury- 
hiopsis ; another, the type in part of Tetramohpium^ Nees, differs only 
in its less copious uniserial pappus, and in the shorter, mostly four-ribbed 
achenia ; while others, with corymbose and still smaller heads, have 
decidedly pluriserial rays, with ^ their more reduced ligules sometimes 
even shorter than their styles, and the hermaphrodite flowers fewer, — 
in one instance even reduced to unity, — so that these are to Vittadinia 
proper what the Conyzoid Erigerons are to Stenactis or to true En- 
geron. The genus, thus augmented, while by its larger-flowered species 
nearly related to Euryhia (from which De CandoUe and Dr. Hooker 
remark that it technically differs only in its compressed achenia), and 
nearly congruous with the group of ambiguous Asters designated under 
the name of Orthomeris^j Torrey and Gray, is now seen, on the other 
hand, to be the analogue of Eriyeron, From the latter already too 
polymorphous genus, Vittadinia would be well distinguished by its 
striate or ribbed achenia, and the slender subulate tips of the styles, 
except that, unfortunately, some of the species show neither facial ribs 
nor striae, while a few species of Eriyeron, as Weddell regards them,, 
have long and slender tips to their styles, and some North American 
ones have four-nerved achenia. The habit generally is not that of 
Eriyerony and the achenia and the more imbricated involucre will dis- 
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tinguish those species which might otherwise be confounded with the 
Coenoti. The short, but always distinct ligules are characteristic of the 
genus. Most of the Sandwich-Island species are decidedly shrubby 
plants, those of New Zealand and Australia woody at the base ; but 
there are two Australian species which appear to have annual roots. 
On the other hand, Erigeron fruUcosum of Juan Fernandez, which 
forms a shrub, is apparently a genuine Erigeron, 

De CandoUe assigns uniserial rays to his Euryliopsis and to the 
New Zealand Vittadtnta, and hi - triserial rays to the Australian Vttia- 
dima; Dr. Hooker regards them as uniserial throughout When 
ligules are numerous and narrow, this character has neither definiteness 
nor significance, as the genus Erigeron shows. To both Euryhiopsis 
and Vittadinia De CandoUe ascribes a ^pappus uniseriaUsy^ a term 
which he seems not always to have employed in one and the same 
sense. In the species known to De CandoUe, the very copious bristles 
of the pappus certainly occupy two or more ranks, just as in Aster. 
From these there is a gradual transition to the more scanty and obvi- 
ously uniserial pappus of V* tenerrima and the smaUer-fiowered species 
of the Sandwich Islands. 

For th^ genus, as here augmented, the name of Tetramolopium might 
be assigned in virtue of its priority, as it antedates Vittadinia by a 
year. But the former name was given to two heterogeneous species, 
viz. one from the Sandwich Islands, which has long remained obscure, 
and one from the Quitensian Andes, which is a Diplostephium, and with 
which De CandoUe rightly associated two other of Humboldt and 
Kunth's Asters. In this case the name Vittadinia may fairly be kept 
up. The three generic names thus brought together may be retained 
for as many sections, characterized as follows : — 

§ 1. VITTADINIA VERA. Achenia elongata, faciebus pluristriatis. 
Pappus copiosus pluriserialis. Ligulse pi. m. conspicuas. Capitula ma- 
juscula, solitaria. 

y. TRILOBA (DC. non Hortul.) : caule erecto e radice annua apice 
subcorymboso cum foliis spathulatis cuneatisve basi longe attenuatis 
supeme trilobis vel tridentatis (ramealibus angustioribus ssepius inte- 
gerrimis) scabro-hirtellis vel hirsutis ; ligulis purpureis breviter exser- 
tis ; acheniis clavato-Hnearibus pluristriatis immarginatis pubescentibus, 
maturis involucro etiam pappo pluriseriali fulvo aequilongis. — Variat 
foliis caulinis tripartitis, lobis trifidis seu laciniatis. — Eastern Austra- 
Ua. — The plant which was generally cultivated in the European gar- 
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dens, a few years ago, as Vittadinia triloba^ and which Dr. Sonder, mis- 
taking it for the genuine Australian plant of that name, has described 
as Erigeron trtlobum, is manifestly De CandoUe's Erigeron mticrana' 
turn, of Mexico and Venezuela. 

V. CUNEATA, DC. {Euryhiopsis gracilis^ Hook. f. and probably V, 
dentcUay DC.) is not well named. The perennial root, undivided leaves, 
and less rough pubescence distinguish it from the preceding species. 

V. SCABRA, DC. {Eurybiopsis scahridc^ Hook. f. E, Hooken, Son- 
der). Muller's plant, or at least the var. angustifoUa^ accords pretty 
well with the character of De CandoUe's V. scabra. It appears to be 
distinguishable by the less copious and shorter pappus, and by the less 
attenuated achenia, which are evidently margined by ribs considerably 
^ stronger than the facial nerves. 

§ 2. EURYBIOPSIS. — Achenia minus elongata, marginato-biner- 
via, faciebus baud striatis. Pappus uni-pluriserialis. Cset sect, prae- 
cedentis. 

y. HispiDULA (F. Mull, ined.) : undiqne scabro-hispida seu hispi- 
dula ; caule erecto e radice annua stricto oligocephalo ; foliis caulinis 
linearibus sessilibus imisve spathulatis paucidentatis ; ligulis e pappo 
leviter exsertis ; acheniis appresse-hirtellis obovatis apice breviter acuta- 
tis faciebus enerviis pappo fere uniseriali brevioribus. — Eastern and 
Tropical Australia. 

V. MACRORHizA (Eurghtopsis macrarhtzay DC.) if rightly identified 
with Dr. MuUer's specimens from " Providence Hill," considerably re- 
sembles dwarf and narrow-leaved forms of V. scabra, but the faces of 
the achenia are nerveless, as in V. hispidvla. The pappus is more 
copious than in the latter, and about the length of the (immature) linear 
achenia. 

V. HUMiLis (sp. nov.) : suffruticosa, e basi crassa multicaulis ; cauli- 
bus foliosissimis ; foliis anguste spathulatis integerrimis undique hispidis 
seu hirtellis aveniis, costa subtus incrassata ; pedunculis brevibus 'soli- 
tariis vel subumbellatis ; ligulis uniseriatis flores disci (6-12) vix super- 
antibus stylis duplo longioribus ; acheniis lineari-oblongis marginato- 
binervatis hirtellis estriatis pappo subtriseriali inaequali dimidio brevi- 
oribus. — Variat foliis hirsutioribus vel subglabratis, nunc fere linearibus 
basi longe attenuatis. — Sandwich Islands,* on the mountains of Hawaii 
and Maui. — This species manifestly connects the original Tetramolo' 
pium with EuryUopsis* A depressed and glabrate variety, from the 
district of Waimea, Hawaii, makes the nearest approach to the Tetra- 
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mohpium tenerrimum of TS'ees, which, however, is distinguished by its 
smoothness as well as smaller size, the more exserted ligales, uniserial 
pappus, and glabrous, mostly four-ribbed achenia. It belongs therefore 
to the following section. 

§ 3. TETEAMOLOPIUM (Tetramoloptum, Nees, pro parte).— 
Achenia breviuscula, quadricostata, nempe costis 2 marginalibus vali- 
dis, 2 facialibus angustioribus, his raro inconspicuis quandoque gemi- 
natis. Pappus uniserialis. Capitula nunc solitaria ligulis exsertis, 
nunc parva corymbosa ligulis pluriserialibus discum haud superantibus, 
floribus disd paucis vel paucissimis. 

V. TENERRiMA {Aster tenemmtis, Less. Tetramohpium tenerrimum^ 
!Nees) : sufiruticulosa, glabra, csespitoso-multicaulis ; foliis in caulibus 
(brevissimis seu decumbentibus) confertis lineari-spathulatis unineryiis 
aveniis parce hispidulo-ciliatis basi longe attenuatis ; pedunculis soli- 
tariis gracilibus bracteis pluribus setaceis instructis ; ligulis uniseriatis 
discum plurifiorum superantibus tubo subaequilongis ; acheniis obovato- 
oblongis 4 - 5-costati8 ; pappo uniseriali sequalL — Oahu, Chamisso, 
Macrae. The character from a specimen collected by Macrae. 

y. Remyi (sp. nov.) : fruticosa, corymboso-ramosissima, glabra ; 
foliis secus ramulos confertissimis acerosis deorsum leviter attenuatis 
supra canaliculatis ; pedunculis terminalibus solitariis elongatis puberulis 
bracteis paryis setaceis instructis monocephalis ; involucri hemisphserici 
squamis lineari-subulatis margine vix scariosis ; hgulis biseriatis discum 
plurifiorum superantibus tubo breviusculo subduplo longioribus ; ache* 
nils appresse hirsutulis obovato-oblongis quadricostatis ; pappo albo uni- 
seriali. — Maui, Sandwich Islands, coll. Remy, no. 239. — This is a 
shrub, at least a foot or two in height^ with rigid branches squarrose 
with the crowded leaf-scars, the laricine leaves much crowded on the 
ultimate branchlets ; the heads about as large as those of F. ienerrima. 
It is the only species known in which the ligules are decidedly longer 
than their tube. Although it is not surprising that Lessing should have 
failed to recognize the close relationship of his Erigeron lepidotus with 
his Aster tenerrimus, he would surely have associated them had he 
known the present species, which, with the inflorescence and the 
exserted ligules of the former, has the habit of the latter, especially 
of the variety arbtiscula. 

V. Chamissonis [Erigeron lepidottis, Less. E, pauciflorus^ Hook. 
& Am.) : fruticosa, ramosissima, glabella ; ramulis corymbosis puberu- 
lis usque ad apicem foliosissimis ; foliis lineari-lanceolatis seu linearibus 
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basi sensim attenuatis et ssepius hirsuto-ciliatis integerrimifl subdentatis 
rariusve laciniato-incisis creberrime papuloso-punctulatis submembrana- 
ceis yenulosis ; pedunculis brevibus filiformibus corymboso-oligocepba- 
lis ; capitulis parvis (2 lin. longis) ; involucri squamis lineari-Ianceolatis 
acutis vel acuminatis ; ligulis 15 - 20 tubo sub-brevioribus flores disci 
5-10 yix snperantibas stylis plenimque longioribus ; acheniis obovato- 
obloDgis parce birtellis vel glabratis quadrioostatis, oostis marginalibus 
calloso-incrassatis, facialibus angustioribus nunc fere obsoletis raro 
geminatis ; pappo uniseriali. — Elaala Mountains, Oahu. 

Yar. ? ARBUSCULA : foliis secus ramulos ultimos confertissiniis rigi- 
dioribus angustioribus nunc fere filiformibus ; pedunculis abbreviatis ; 
capitulis paucioribus majoribus. — On tbe Great Grater of the eastern 
part of Maui, Sandwich Islands. — This would naturally be taken for a 
distinct species, and may prove to be so. The heads are decidedly 
larger than those of V. Chamissonu^ being three lines in diameter, and 
the flowers more numerous, but similar. 

y. CONSANOUINEA (sp. nov.) : fruticosa, corymboso-ramosissima, gla- 
. bella ; ramulis usque ad apicem foliosissimis ; foliis lineari-Ianceolatis 
seu lineari-spathulatis basi attenuatis et subciliatis integerrimis (raro 
1 - 2-dentatis) ; pedunculis brevibus corymbosis mono - oligocephalis ; 
capitulis parvis (2 lin. longis) ; involucri pluriseriali squamis lineari- 
oblongis obtusissimis scarioso-marginatis, margine creberrime denticu- 
lato-ciliato ; ligulis 25-30 tubo subaequilongis fiores disci adaequan- 
tibus; acheniis V. Chamtssoms sed glabris. — Sandwich Islands, on 
Hawaii and the mountains of KauaL Much resembles the preceding, 
but the involucre is more imbricated, its scales broader, very obtuse, 
and bordered with a more definite scarious mai^, which is fringed 
with fine and close denticulations : the ligules are more numerous. 

V. ARENARIA (sp. uov.) : suffruticosa, laxe ramosa, hirtella ; ramis 
usque ad apicem foliosis ; foliis lanceolatis seu oblongo-lanceolatis basi 
attenuatis hirto-ciliatis integerrimis mucronatis ; capitulis (3 lin. dia- 
metr.) breviter pedunculatis corymbosis ; involucri squamis linearibus 
acutis submembranaceis ; ligulis plurimis (30 - 35) tubo brevioribus 
fiores disci 5-9 subaequantibus ; acheniis oblongis quadricostatis hirsu- 
tulis seu glabratis; pappo uniseriali, setis inaequalibus. — Sandwich 
Islands, on sand-hills of Maui, and district of Waimea, Hawaii. 

y. GONTZOiDES (sp. uov.) : fruticosa, ramosissima, cinereo-pubescens ; 
ramulis usque ad apicem foliosis ; foliis angusto-lanceolatis basi longe 
attenuatis integerrimis membranaceis ; capitulis minimis compluribus 
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congestim corjmbosis ; involucri squamis linearibas subacutis ; ligulis 
plarimis brevissimis pappam nniserialem adseqaantibus stylis suis bre- 
yioribus ; flore hermaphrodito ssBpius unico ; acheniis parce hirsutulis 
2 - 4-co6tatis. — Sandwich Islands, on the sand-hills of Maui.-— The 
facial ribs of the achenia are often obsolete. If the species which con- 
nect it with the original Tetramolopium were unknown, thb would 
surely be referred to the Ccenotus section of Erigeron. 

Calotis palmata (sp. nov.) : hispido-pnbescens ; foliis cuneatis 
seu flabellifomiibus palmato-3 - 5-fidis (nunc pedatifidis) infeme longe 
quasi in petiolum alatum attenuatis basi leviter auriculatis, summis line- 
aribus oblongisve integerrimis vel i^ice tridentatis ; involucro biseriali 
fere 20-ph7llo ; acheniis complanatis Isevibus ; pappo e paleis 2 - 4 et 
aristis 1-2 versus apicem parce retrorsnm aculeolatis. — Hunter's River, 
New South Wales. An herbaceous species, with larger heads than 
those of O. dentex. Cunningham's Q. dilatata has the awns of the 
pappus similarly but more sparingly barbed ; but its leaves are not 
lobed, and the basal auricles are more conspicuous. 

Lagbnophora Pickeringii (sp. nov.) : foliis hirsutis primum 
villoso-knatis oblongis ovalibusque in petiolum attenuatis repando-den- 
tads; scapo gracili nudo; involucri squamis linearibus fere glabris; 
acheniis radii oblongo-lanceolatis erostratis insigniter costatis glaberri- 
mis, disci sterilibus. — Mountains of Muthuata, one of the Feejee 
Islands. Among the largest species of the genus, the scape 6 to 8 
inches high, but the head is proportionally rather small, in fruit only 
three lines in diameter. The achenia are coarsely striated by 8 or 
10 strong and salient ribs (in a manner unknown in other species), 
not beaked, but terminated by an epigynous disk about the size of the 
basal callus. 

Aplopappus Pceppigianus, var, badiatus {Diphpappus Pcsppt* 
gianus, Hook. & Am., forma eradiata. Aplopapptis sericeiis, Phi- 
lippi) : humilis, fruticosus ; foliis secus ramos breves confertissimis 
anguste lanceolatis rigidis utrinque attenuatis cuspidatis integerrimis 
undique sericeis; pedunculis elongatis nudis parce setaceo-bracteatis 
monocephalis ; involucri hemisphserici squamis lineari-subulatis glandu- 
loso-puberulis, apicibus squarroso-patentibus ; ligulis discum vix super- 
antibus ; acheniis sericeis. — Chili, on the Andes above Santiago. The 
rigid, entire, silvery-silky, Protea-like leaves are crowded on the short 
and tufled woody branches. Head rather larger than that of A. pul- 
chelltti. 

VOL. V. 16 
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Aplopappus Macr^anus, will be a proper name for Pyrrocoma 
( Chromochceta) angusHfolia^ DC, P. MacnEonOy Remy in Gray. FL 
Chil. ?), in honor of one of its discoverers. 

Aplopappus parvifolius {Pyrrocoma parvtfolia, DC), although 
nearly related to the last, is known by its smaller leaves and heads, and 
thinner, acutish scales of the involucre. The genus Pyrrocoma cannot 
be sustained upon the rayless heads, as De CandoUe and Remy would 
have it ; for intimately related, and even identical species are both ra- 
diate and rayless in different specimens, and the original Pyrrocoma 
has rays, as was long ago shown ; the shape and the smoothness of the 
achenia also fail as characters ; the form of the involucral scales offers 
no definite distinction, and the color of the pappus is of no account. 
That of -4. Macr€eanus varies from deeply rufous to fulvous. A. f {Pyr- 
rochceta) Hcmkei, DC, is Coreihrogyne fJUiyinifolia^ and was doubtless 
collected in California. 

Nardophtllum revolutum, DC To this belongs Dolichogyne 
sttBhelinoides and D, gnaphalioides, DC. (D, OandoUet, Remy). Con- 
trary to Weddeirs opinion, it seems clear that Remy's second thought 
(in Ann. Sd. Nat. ser. 3, 12, p. 184) was best, when he approximated 
Zhlichogytie DC to Dr. Hooker's section of Cktliotrickum, his genus, 
Anactinia, The wonder is that he did not combine such evident con- 
geners. Dolichogyne^ however, is antedated by NardophyUum, Hook. 
& Am. Here it is again remarkable that De Candolle, who had 
established the latter genus upon Hooker and Arnott's data, did not 
suspect its identity with his subsequent Dolichogyne, probably because 
he had ascribed to the former " anthera3 basi bisetosse " and " pappus 
plumosus." The anthers, like the corolla, are strictly Asterineous, and 
the bristles of the pappus moderately barbellate along their thicker 
upper part, not " plumose," as Hooker and Arnott write in their ge- 
neric character, and hardly " subplumose " as they give it under the 
species. As to Weddell's extension of Dolichogyne to include (in his 
section Tola) three species with heterogamous flowers, the pistillate 
ones incipiently ligulate, I remark that the adoption of this view would 
merge the whole in a still older genus, LepidophyUum, Cass., which 
differs only in having the ligules a little more developed (yet often bila- 
biate or irregularly cleft), and the pappus of stouter bristles. The 
leaves oi LepiihphyUum cupressiforme are indeed opposite; but both 
opposite and alternate leaves occur in the nearly allied South African 
genus Pteronia ; and the difference between X. cupressiforme and Z. 
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Meyeni (Baccharis quadrangidaris, Meyen, DoUchogyne lepidophi/Ua, 
Wedd.) is paralleled in Pteronia and AplopappitSy &c. I should there- 
fore propose to keep up the two genera, LepidophyUum and NardophyU 
lum, and refer to the former (as above) Weddell's DoUchogyne lepido' 
phyllay which he has figured, and probably his D. rigida and 2>. rupes" 
trts, with linear leaves. The nearest relatives of both genera (if we 
may distinguish them as genera) inhabit the corresponding cool and 
dry portion of the northern part of the American Continent, where they 
constitute similar features in the vegetation, i. e. are mostly social, fru- 
tescent plants on naked plains or plateaux, — Nuttall's Ghrysothamnus 
(section of LinosyriSy Torr. & Gray) strictly representing Nardophyl- 
lum, and his Ericameria being analogous to LepidophyUum. Taken in 
connection with geographical distribution, slight characters in the pap- 
pus (though weakened in L, ( Chrysothamnus) Bigehvii) and in the style 
may serve to separate the North American from the South Ameri- 
can species. Yet in a general system and under a truer valuation of 
generic characters, they may well be combined. To NardophyUum 
belongs : — 

Nardophyllum Kingii the Chiliotrichum Kingn, Hook. f. Fl. 
Antarc, this being a strict congener of N. revolutum, and therefore the 
following, of which I have no specimens to examine ; and which per- 
haps are not all specifically distinct : — 

Nardophyllum humile. Chiliotrichum humile, Hook. f. Anac- 
tinia Hooheri, Remy. 

Nardophyllum Darwini. Chiliotrichum Darwini, Hook. f. 

Nardophyllum ohiliotrichoides. DoUchogyne chiliotrtchoides, 
Remy. — Weddell's DoUchogyne armata, with the branches of the style 
Bubspatulate and obtuse, appears doubtful. 

Baccharis Gilliesii (sp. nov. B. paucidentata, var. /3. Hook. & 
Am. pi. masc.) : herbacea e basi lignescente, glabra, humilis ; caule ra- 
mosissimo ; ramis corymbosis gracilibus striato-arigulatis foliosis, ulti- 
mis capitulo solitario terminatis; foliis sessilibus leviter uninerviis 
aveniis, caulinis linearibus basi attenuatis integerrimis sen dentes 2-4 
patentes gerentibus, ramealibus parvis angustissimis ; involucro campa- 
nulato, squamis oblongis obtusissimis coriaceis dorso herbaceis margine 
tenuiter scariosis apice lanato-ciliatis ; acheniis glaberrimis ; pappo 
foemineo involucrum ter superante. — Rio Negro, North Patagonia: 
also gathered by Tweedie, and at Buenos Ayres by Gillies. One 
specimen in the Hookerian herbarium is ticketed B, nana, Don, a 
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name which I do not propose to revive, since the stems when well 
developed are a foot high. It is distinguished from B. paucidentaia by 
its solitary heads, and its campanulate involucre with broader and very 
obtuse scales. B. coridifolia has clustered and much smaller heads, 
and scabrous-ciliate leaves. — B. juncea, Desf., to which belongs B. 
9ubulata, Don, often has the stems leafy, and so lignescent at the base 
that the root would seem to be perenniaL 

Seneciomdea. 

TiTHONiA FUSILLA (sp. nov.) : annua, hispidula ; foliis oppositis 
subaltemisve lanceolatis fere integerrimis breviter petiolatis ; capitulis 
nudis pedunculatis ; involucri squamis lanceolatis hirsutis subpauds; 
acheniis viUosis ; pappi paleis 4-6 aristisque binis plumoso-ciliatis. — 
Obrajillo, Peru. 

ViouiBBA Peruviana (sp. nov.) : foliis altemis ellipticis seu ovato- 
oblongis acutatis vel mucronatis acute serratis trinervatis utrinque cine- 
reis supra hispidulo-scabris subtus appresso-hirsutulis basi acutis sub- 
sessilibus ; involucri squamis oblongo-lanceolatis apice patentibus extus 
praesertim ai^ margines albo-hirsutis ; receptaculo obtuse conico ; ligulis 
elongatis ; pappo i-squamellato biaristato. — Andes of Peru, between 
Obrajillo and Culluay. 

Coreopsis (Agarista) Pickerinoii (sp. nov.) : suffruticosa, fere 
glaberrima ; ramis apice longe nudis monocephalis ; foliis oppositis pe- 
tiolatis tritematisectis, segmentis lineari-subulatis rhachi tenui vix lati- 
oribus ; involucri squamis exterioribus linearibus interioribus oblongis 
dimidio brevioribus ; paleis receptaculi oblongis obtusissimis, exteriori- 
bus dorso villosis; acheniis lineari-oblongis dorso sub palea glabris 
adventrem et prsesertim margines villosissimis biaristatis ; aristis villoso- 
barbellatis corolla paullo achenio dimidio brevioribus. — High Andes of 
Peru above Obrajillo. — This is one of a group of species of the Andes 
which unite De CandoUe's Califomian genus Agarista to Coreopsis* 
Of these G, fasctetUatayWedd, is in the present collection, and is no. 
571 of Matthews's collection in the same district, wherefore I had named 
it C, Matthewsii in the Hookerian herbarium. It has both faces of the 
achenia glabrous, but the margins ciliate with long villi. O. venusta, 
H. B. K., or an s^parent variety of it with nearly filiform leaves and 
smaller heads on short peduncles, was gathered by Matthews in the 
province of Chachapoyas. (7. captUacea, H. B. K., was collected by 
Seemann at Loxa. And the two succeeding species (of which the latter 
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most nearly approaches De Candolle's genus Agarista) are described 
from specimens in the Hookerian herbariam. 

Coreopsis (Agarista) folios a (sp. nov.) : ramis birtellis osque 
ad apicem confertissime foliosis ; foliis (subpollicaribus) oppositis gla- 
berrimis rigidip crassiusculis tripartitis, segmentis lateralibus anguste 
spathulato-oblongis, terminali tripartito ; capitolis paucis subcorjmbosis 
breviter pednnculatis ; involucri externi squamis 8 lineari-oblongis ob- 
tusissimis pubescentibus quam interiores ovales ^ brevioribus ; ligulis 
(flavis) oblongis; coroUis disci luteis demum brunneis; acheniis ob- 
longis hirsntis utrinque nnicarinatis margine hirsutissimis biaristatis; 
aristis subsquamelliformibus triquetris dense ciliato-hirsutis corollam 
adsequantibus. — Andes of Peru, Matthews, No. 1376. 

Coreopsis (Agarista) spectabilis (sp.nov.): suffiruticosa? glabra; 
foliis oppositis circumscriptione rotundis bipinnatisectis vel d-5-sectis, 
segmentis 5-partitis, lobis linearibus acutis integerrimis bi~trifidisve 
laxis; ramis in pedunculum longissimum (6-lO-poll.) nudum mono- 
cephalum desinentibus ; involucris ambobus S-phjllis glaberrimis basi 
connatis, squamis exterioris linearibus quam interiores ovato-oblongse 
colorato-marginatas dimidio brevioribus ; ligulis 8 magnis ; disco luteo 
brunnescente ; acheniis lineari^blongis extus sub palea glabris mar- 
ginibus et costa ventrali longissime villosis aristas 2 paleoliformes 
villoso-ciliatas corollam subsequantes gerentibus. Folia sesquipoll. 
diametro, capitulum disco semipoU. et ultra diam. ; ligulse poUicaria, 
flavae. — Andes of Peru, McLean. 

Coreopsis Mauiensis (sp. nov.) : fruticosa, diffusa, parce hirtella, 
mox glabrata ; foliis trisectis, segmentis oblongis vel subcuneatis inciso- 
dentatis (nunc 3 - 5-partitis^seu terminali pinnatipartito) ; pedunculis 
elongatis monocephalis ; involucri exterioris phyllis linearibus (apice 
nunc glandula instructis) interiores aequantibus ; acheniis glabris an- 
guste oblongis modice alatis baud contortis apice bidentatis, dentibus 
triangulari-subulatis. — Maui, Sandwich Islands, on sandy or dry hills 
%ear the coast ; a form with more dissected leaves also collected by 
Remy. 

Coreopsis and Bidens are separated by a single, artificial, and not 
wholly constant character. The group of species on which Nuttall 
grounded his genus Diodonia wholly accords with the Platycarpma sec- 
tion of Bidens^ except that the awns or teeth are antrorsely hispid or 
naked. Recently we have received, from Mr. Fritchey of Missouri, 
specimens of (7. aristosa, Michx., or perhaps of a wild cross between 
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that species and some Bidens, with retrorsely hispid awns. The Sand- 
wich Islands offer a series of species which equally connect the Psilo- 
carpaa section of Bidetu with Coreopsis, Some of these, having their 
achenia remarkably curved or twisted at maturity, were naturally dis- 
tinguished as a separate genus, Campylotheca. But its adoption merely 
gives us three limitless genera unmarked by any peculiarity of habit in 
the place of two artificially separated ones. The foregoing species is in 
all respects a good Coreopsis, The first of the following ones difiers 
merely in its elongated achenium, slightly disposed to curve or twist. 
The others are CampyhtheciEy with more or less curved or spirally 
twisted achenia, either narrowly wing-margined or wingless, but mani- 
fest congeners of the rest. Their union with Coreopsis is suggested 
both by their wanting the technical character ofBidens, and by the fact 
that the former already contains species with winged and with curved 
achenia. On the other hand only a slight and arbitrary line is to be 
drawn between Bidens Sandwicensisj Less., and Campylotheca micran" 
tha. Yet when the (always straight) achenia of the former bears awns, 
these are retrorsely hispid, although sparingly so. Vain is the attempt 
to draw absolute limits where Nature luxuriates in gradations ; but, on 
the whole, the old distinction between Bidens and Coreopsis appears to 
be practically the best one. 

Coreopsis (Campylotheca) macrocarpa (sp. nov.) : herbacea ? 
glabra; foliis pinnatim 5-sectis, segmentis ovatis cuspidato-acuminatis 
argutissime creberrime serrulatis; pedunculis oligocephalis folia sub- 
superantibus ; acheniis pro capitulo magnis (subpollicaribus) linearibus 
striatis alatis vix tortis subapice biaristulatis sen bicomiculatis. — Sand- 
wich Islands, on the mountains of Oahu. 

Coreopsis (Campylotheca) Macrjei {Campylotheca grandifl^a^ 
DC. Prodr.) : herbacea, puberulo-hirtella ; ramis elongatis patentibus ; 
foliis tematim sectis, segmentis lanceolatfs acuminatis creberrime ser- 
ratis ; capitulis laxe paniculatis hand magnis ; acheniis linearibus gla- 
berrimis calloso-marginatis calvis "aut junioribus vix bisetosis" spirali- 
ter tortis. — Hawaii, Sandwich Isl^ds, Macrae, Remy. The above 
character is drawn up (with De CandoUe's in view) from no. 287 of 
Remy's collection, supplied by the Paris Museum. The species does 
not merit the name grandiflora (preoccupied in Coreopsis), although 
the heads are nearly twice the size of those of C. micrantha. 

Coreopsis (Campylotheca) cosmoides (sp. nov.) herbacea, fere 
glabra ; foliis caulinis pinnatim 5-sectis summisve trisectis, ramealibus 
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saepe indivisis segmentisque ovato-oblongis acuminatis argute serratis 
membranaceis ; pedunculis breviusculis monocephalis ; capitulo magno 
(pollicem longo) ; involucro exteriori 8-phyllo interius adaequante, phyl- 
lis oblongis seu oblongo-lanceolatis ; ligulis (subpollicaribus) apice in- 
ciso lobatis ; genitalibus praesertim stylo longissimo valde exsertis ; 
acheniis (immaturis) linearibus exalatis nunc fiexuoso-curvatis margine 
bispidulis apice setuloso-coronulatis aristis 2 brevibus seu brevissimis 
fere nudis subterminatis. — Hawaii, Sandwich Islands: also in coll. 
Remy, no. 278. 

Coreopsis (Camptlotheca) Menziesii (sp. nov. Campylotheca 
a'ustralisy Less, pro parte ?) : suffruticosa, fere glaberrima, corymboso- 
ramosa; foliis bipinnati-(vel spbtemati-) sectis, summis 3 - 5-partitis, 
segmentis longe anguste linearibus integerrimis ; capitulis parvis (2 lin. 
longis) plurimis in corymbumTdigestis breviter pedunculatis ; involucro 
exteriori breviore ; acheniis angustissime linearibus elongatis glaberri- 
mis apice calvis rariusve obsolete 1 - 2-setulosi8, exterioribus saepe 
tenuiter subalatis, maturis leviter flexuosis vel tortis. — Variat inflores- 
centia foliisque (segmentis interdum laciniatis) pi. m. pubescentibus. 
Ligulae 3 lin. longae. — Hawaii and Maui, Sandwich Islands. Also 
collected by Menzies, Chamisso ? and Remy. 

Coreopsis (Camptlotheca) micrantha (Bidens mtcrantha, Gaud. 
Campylotheca micrantha^ Cass. C. australis, Less. excL syn. Forst 
& Spreng.) : basi suffruticosa, glabra, paniculato-ramosa ; foliis pinnatim 
3 - 7-sectis partitisve, summis nunc indivisis, segmentis lanceolatis seu 
oblongo-lanceolatis grosse argute serratis nunc incisis nunc 3-5-fidis 
venosis ; capitulis parvis (2 lin. longis) plurimis corymbosis ; involucris 
subaequilongis ; acheniis elongatis angustissime linearibus glabris exa- 
latis apice nudo aut truncato aut saepius mucrones vel aristulas 1-2 
breves laeves gerentibus, maturis brunneis arete spiraliter contords. — 
Sandwich Islands, especially Oahu. Variable in the foliage, which is 
commonly more dissected than in Gaudichaud's figure. Chamisso 
seems to have had specimens of G. Menziesii intermixed with va- 
rious forms of the present species. The achenium, described by 
Lessing as "anguste alatum" would appear to belong to the former 
species. 

Bidens Sandwicensis (Less.) : herbacea, glabra ; foliis membra- 
naceis plerisque trisectis, segmentis ovatis seu ovato-lanceolatis acumi- 
natis argute serratis, lateralibus petiolulatis vel sessilibus ; capitulis laxe 
corjmboso-paniculatis parvis radiatis ; involucri phyllis linearibus gla- 
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bris ecilistas ; acheniis anguste linearibus glabris vel marginibns paroe 
hispidulis apice setalosis aut exaristatis aut aristulis 1-2 (nunc nadis 
nunc parce retrorsum hispidulis) superatis. -^— To this belongs B. mi' 
cranthOf Hook. & Arn^ but not of Gaudichaud ; B. peduncularisy DC, 
but not of Gaudichaud ; B, mutiea and B. gracilis of Nuttall. In more 
than one collection it has been confounded with Campylotheca mi- 
cranthcL Moreover, the awnless state is doubtless the Adenolepis ptd- 
ckeUa of Leasing ; a gland-like thickening at the tip of the involucral 
scales being oflen obvious in this, and also in some allied species (espe- 
dallj in Goreoptis Mduiensis)^ but it is inconstant To this species 
may also be referred B. panictUaia, Hook. & Am., from Tahiti (as a 
simple-leaved state, with the awns more developed and more barbed 
than usual), and probably B, anffuutifolia, Nutt (with dissected leaves) ; 
likewise the following varieties : — 

Var. HBTEROPHYLLA (B, luxurianSy Hook. & Am.): caule basi 
suffruticosa? foliis longe petiolatis plerisque simplicibus oblongo-lanceo- 
latis acumine longo integerrimo caudatis basi attenuatis, paucis trisectis, 
segmentis sublinearibus ; acheniis ssepius biaristulatis. 

Var. oyatifolia: caule herbaceo; foliis simplicibus ovatis sub- 
cordatis longissime petiolatis; ovariis coronula setulamm superatis 
exaristatis. 

BiDEKS Hawaiensis (sp. nov.) : herbacea, glaberrima ; caule elato 
ramoso poljcephalo; capitulis corjmboso-paniculatis ; foliis omnibus 
simplicibus longe petiolatis oblongis vel ovatis acutis vel acuminatis 
crebre serratis crassiusculis ; involucri glaberrimi phyllis linearibus 
obtusis eciliatis; ligulis 7-8 elongatis; acheniis anguste linearibus 
glabris apice nudo breviter biaristatis, aristis erectis retrorsum bar- 
batis. — Hawaii, Sandwich Islands, at various stations. Disk of the 
capitulum when in flower 3 or 4, in fruit fuUj 6, lines long ; ligules 
yellow, 5-9 lines long. 

BiDENS LANTANOiDES (sp. nov.) : fmticosa, ramosa, hirsutulo-pube- 
scens ; foliis omnibus simplicibus ovalibus oblongisve creberrime serratis 
petiolatis ; pedunculis solitariis monocephalis folia subseqnantibus ; in- 
volucri exterioris phyllis lineari-oblongis discum adaequantibus ; ligulis 
brevibus; acheniis lineari-subtetragonis marginibus apiceque hispi- 
dulis breviter vel brevissime biaristatis. — Eimeo, Society Islands. 
Head 4 lines in diameter. 

Var.? olabbata: magis herbacea; foliis utrinque attenuatis; ca- 
pitulis subpaniculatis. — Tahiti. 
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LIPOCILETA, DC. excl. sp. Amer. 

Lipotriche, pro parte, Less, in Linniea, 6, p. 510, & Syn. p. 231, non E. Br. 

Lipochaekif DC. Plodr. 5, p. 610, excl. sp. Amer. (i. e. sp. Zexmenus). 

MtcrochcBtaf Nutt. in Trans. Amer. Phil. Soc. 7, p. 450, exd. sp. WoUattonUB. 

Schizophylluni, Nutt. 1. c. p. 452, non Fries. 

Aphcmopappus, Endl. Gen. Snppl. 2, p. 43. 

Macrcea, Hook. f. in Proceed. Linn. Soc. n. 28, p. 278, & Linn. Trans. (Fl. Galap.). 

Trigonopterum, Anderss. Veg. Galap. in Voy. Engen. Bot. t. 6, f. 1 . 

I cannot doubt that the following Sandwichian species are all con- 
generic, notwithstanding their diversified habit, and the complete abor- 
tion in two of them of the short awns or chaffy scales of the pappus. 
With the latter may also be assodated Dr. Hooker^s MaercBa, in which 
the coronula is generally a little more developed, and the awns obsolete, 
but not always entirely wanting. To merge all these plants in WoUas- 
tonia (which shows no tendency to winged achenia) would hardly be 
permitted, although the earlier-enumerated of the following species would 
not there appear widely out of place. On the whole, it will be more 
difficult to separate them clearly from Weddia on the one hand and 
Zeocmenia on the other. 

Since the last-named genus takes in all the American species of De 
CandoUe's Lipochneta, which genus was essentially founded upon Les- 
sing's Lipotriche, and this mainly upon the leading Sandwichian species, 
it is evident that the present group should in strictness bear the name 
o£ lApochceta. If the rule of priority be waived on account of the inap- 
propriateness of this name to one or two of the species, the succession 
would best fall upon MacrtBCb. But convenience in the present instance 
coincides with precedence. 

L. AUSTBALis {Lipotriche austraUsy Less.) : suffruticosa, hirtello- 
scabra vel hispidula; foliis ovatis ovato-lanceolatisve 3 - 5-plinerviis 
acuminatis argute serratis nunc incisis aut sessilibus aut in petiolum 
brevem maerginatum decurrentibus ; involucri squamis ovato-lanceo- 
latis subacuminatis. 

Var. a. CONNATA ( Verhesitia connataj Gaud. Lipochata connata^ 
DC.) : foliis sessilibus basi nunc angustata connatis nunc late connato- 
amplexicaulibus. 

Var. jS. DECURRENS : foliis basi in petiolum plerumque alatom con- 
tractis, lamina nunc ovata seu rhombea nunc oblongo-lanceolata, in 
latifoliis saBpius argute duplicate- vel laciniato-serrata. — Here prob- 
ably belongs Microchata lanceokUaj Nutt.. 

VOL. V. 17 
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Yar. y. LOBATA ( Verbesina hbatoLy Gaud. V. hastvlata^ Hook. & 
Arn. Lipoeh^eta lobata ^ hashdaiay DO.) : foliis subsessilibus yel bre- 
viter petiolatis basim versus utrinque lobatis seu laciniato-dentatis. 
— PappuSf in all the fonns of this polymorphous species, of 2 or 3 
short chafiy awns or narrow scales. In all the species an epigjnous 
gland, at the base of style of the disk-flowers, fills the bottom of the 
tube of the corolla. 

L. SUBOORDATA (sp. noY.) : herbacea ? erecta, cinereo-strigulosa ; 
foliis deltoideo-subcordatis acuminatis duplicato-serratis reticulads longe 
petiolatis, petiolis gracilibus ; involncri squamis ovato-oblongis obtusi- 
usculis. — Hawaii, on the coast 

L. CALYCOSA (sp. noY.) : fruticosa, hispidulo-scabra ; foliis lanceo- 
latis oblongisve obtusis obsolete subserratis vix triplinerviis breyissime 
petiolatis; involucri squamis 5-8 ovalibus seu obovatis obtusissimis 
foliaceis discum subsuperantibns ; paleis reoeptaculi convolutis trunca- 
tis. — Diamond Hill, Oahu. 

L. LAYABUM, DC. ( Verbesina lavarum. Gaud.) Well marked by 
its silvery-canescent (but scarcely strigose) leaves, which vary from 
narrowly to broadly lanceolate or oblong, the veins and triple ribs con- 
spicuous beneath. Achenia all ferdle, very variable (as in the other 
species and in the manner of many Yerfoesinoid genera) as to the 
wings, &c. The wings, when developed, are extended upwards into a 
salient process as long as the pappus (which is of 2 or 3 stout, puberu- 
lent, more or less davate and blunt awns or palese) but wholly free 
from it 

L. INTEORIFOLIA {Mkcrochola integrifoUoy Nntt) : herbacea e ra- 
dice lignescente, humifusa, ramosissima, minutim sericeo-canescente ; 
fi[>liis subcamosis parvis (pollicaribus) spathuktis linearibusque integer- 
rimis, venis hand perspicuis ; pedunculis solitariis terminalibus ; involu- 
cri squamis biseriatis ovatis vel rotundis obtusissimis disco brevioribus ; 
paleis receptacnli obtusissimis. — Oahu and MauL Achennr generally 
less winged than in the preceding. 

L. succuLENTA, DC, (which Bemy has collected both upon Nihau 
and Kauai), has the habit of EcUpta, and ranges between Z. australts 
and L, integrifolia. The leaves are not absolutely glabrous ; a lens 
shows some minute strigose hairs. 

L. HETROPHYLLA (sp. uov.) : sufiruticosa, ramosissima, erecta, aspero- 
hispidula; foliis plerisque trifidis, segmentis oblongo-linearibus seu line- 
ari-lanceolatis denticulatis nunc laciniatis vel inciso-pinnatifidis ; involu- 
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cri squamis late oyatis ssepius acaminatis disco panim brevioribus; 
paleis receptacali mucronatis. — Folia 1 - d-poliicaria, nunc petiolata 
petiolis marginatis, nunc connato-amplexicaulia. — Maui. Pappus of 
2 or 3 yerj short and squamellate awns or paleae, which are somewhat 
coroniform concreted at their base. 

L. TENUiFOLiA (sp. noY.) : herbacea, erecta, gracilis, fere glabra : 
foliis pinnatipartitis, segmentis rhachique angustissime linearibus seu 
filiformibus integerrimis ; involucri squamis lanceolatis discum adae- 
quantibus ; paleis receptaculi acutatis. — Oahu. The achenia are 
2 - 4-angled9 their angles sometimes slightly winged, or produced at 
ih§_ summit ; and the pappus consists of 2 to 4 short and somewhat de- 
ciduous awns. 

L. (Aphanopappus) micbantha {SchizophyUum micranthum, Nutt 
Aphanopapptis NuUaUii^ Walp.) : herbacea, minutim strigulosa ; cauli- 
bus gracillimis ramosissimis diffusis ; foliis tenuibus bi - tripinnatipar- 
titis, segmentis parvis subcuneatis saepe bi-trilobatis; capitulis paryis 
breve pedunculatis ; involucri squamis exterioribus lineari-spathulatis 
laxis, interioribus oblongis ; ligulis 2-3 ovalibus ; fl. disci 6 - 8 ; ache- 
niis apteris; pappo obsolescente. — Kauai (Atooi). Ovaries pubes- 
cent at the summit, as in Lipochata generally, the short hairs, or part 
of them, apparently forming a minute coronulate pappus, of which only 
mere vestiges remain upon the mature short-obovate achenium. The 
exterior achenia are the most fertile, and turgid, 3-4-angled ; the inner 
more compressed or lenticular ; the central ones by no means always 
infertile. 

L. (Aphanopappus) Remyi (sp. nov.) : herbacea, ramosissima, 
diffusa, cinereo-hirsuta ; foliis oblongis petiolatis obtusis saepius parce 
dentatis vel sublobatis, superioribus altemis; capitulis parvis sub- 
paniculatis breviter pedunculatis ; involucri squamis oblongis obtusis ; 
ligulis 5-7 obovatis brevibus; acheniis radii prsesertim ad angulos 
tuberculatis vel interrupte subalatis, disci inanibus ; pappo obsoleto. -* 
Oahu, Remy, no. 260. 

L. (Aphanopappus) laricifolia. Macraea hncifoUa^ Hook. f. 
Trtganopterum Ponteni, Anders. — Galapagos Islands. 

GuNTHERiA Megapotamica, Sprcug. Polyptens Brasiltensis, 
Less, in Linnaea. Cercostylis Brastliensis, Less. Syn. Compos. Spren- 
gel's name for the genus, founded like Lessing's upon Sellow's speci- 
mens, and revived by Schlechtendal (Linnaea, 11, p. 4), is the earlier by 
several years, and nothing stands in the way of its restoration. The 
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genns is the representatiye, on the plains of Baenos Ayres, &c., of 
GaiUardia and Agassizia in the equivalent region of North America ; 
and the three genera are very closely related. The style of the Gun- 
theria is intermediate between that of these two related genera, from 
both of which it recedes in the want of rays, and of an involuoellate 
coma aroand the achenia. 

Yar. soABiosoroES : foliis pinnati- vel sab-bipinnati-partitis. 0. sen- 
lioioidesy Am. in DC. 

RAILLARDIA, Grand. — Although the rays of the pappus are 
setae instead of paleae, the true place of this genus is next to DuhaiUia, 
among the Helenie4B, It differs from Duhautia chiefly in the slender 
and truly plumose setae of the papus, the absence of chajQT to the recep- 
tacle (which is convex or obtusely conical and pubescent) and in the 
nearly valvately aniserial involucre, the scales of which connive or 
lightly cohere into a cylindrical cup. These two genera, with Argyro- 
xtpkium and Wtlkesia (a connecting link between Argyroxiphium and 
Duhautia) are the striking, characteristic, and wholly peculiar shrubby 
or arborescent Compositae of the Sandwich Islands, especially of their 
high mountain region or elevated lava plains. The present collection 
contains specimens of the four published species of Raillardia, in such 
perfection and variety as to enable me to characterize them properly, 
and also ^\^ others. Some of these are so polymorphous — after 
the fashion of the characteristic plants of those Islands — that, at the 
first view of the collection, one would be disposed to double the number 
of species here admitted. The species now known may be arranged as 
follows, under three sections ; of which the third, by its nervose leaves 
and more numerous flowers in the capitula, most approaches the 
genus Dvhautia. 

§ 1. Venoso-rettcidatce. 

1. B.AILLARDIA LATiFOLiA (sp. uov.) : foliis oppositis planis amplis 
oblongis penninerviis retjculato-venulosis dissitis subpetiolatis cum ramis 
elongatis patentibus glaberrimis ; capitulis 4 - 5-floris numerosissimis in 
panicula nuda composita eflusa. — Island of Kauai. A rambling 
shrub. 

§ 2. UhinervttEy avenice, 

2. Raillardia scabra (DC): humilis ; caulibus floridis (^-2- 
ped.) gracilibus supeme parce foliatis fere herbaceis e basi decumbente 
fruticosa ramosa; foliis plerisque alternis linearibus uninerviis su{m« vel 
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undique hispidulo^cabris marginibus revolutis haud laro parce deatati% 
inferioribus confertissimis reflexis ; capitalis plurimis paniculato-corym- 
bosis 5 - 7-floris. — Var. fi, hispidula : gracilior, foliis auguste line- 
aribus utrinque hispidulis. y. leiophtlla : foliis anguste linearibus 
Isevigatis Yel supeme obsolete marginibusque hispidulo-scabris. — Ha- 
waii and Maui. 

3. Raillabdia laxiflora (DC.) : ramis etiam floridis ligneis 
ssepins foliosissimis ; foliis latiuscule linearibus seu lanceolatis planis 
vel marginibus (scabris nunc denticulatis) parum revolutis uninerviis 
crassis supra lucidis scaberulis seu IsBvigatis patentibus serius reflexis, 
plerisque ternato-verticillatis, superioribus saepe alterois ; panicula sub- 
simplici laxa; capitulis plerumque longe pedicellatis 6 - IS-floris. — ^ 
Hawaii. Intermediate between the preceding and the following, ap- 
parently very different, species. 

4. Raillardia ciliolata (DC) : ramosissima ; ramis usque ad 
apicem confertissime foliosis ligneis; foliis lanceolatis lineari-oblongis 
vel obtuse lanceolato-subulatis crassis uninerviis infra convexis seu ca- 
rinatis supra concavis vel marginibus (semper hispidulo-ciliatis scabro- 
ciliolatisve) leviter involutis lucidis oppositis temisve plerisque arrectis 
seu erectiusculis et secus ramos steriles imbricatis; capitulis paucis 
subracemosis 5-12-floris. — Variat foliis vemicoso-lucidis vel opacis, 
laevigatis scaberulis vel hispidulis, et (in extremis), /3. laxifolia: 
foliis patentibus subplanis minus crebris. y. juniperoides : foliis 
minoribus involuto-canaliculatis quasi acerosis confertissimis imbricatis ; 
capitulis subsolitariis. — Hawaii. 

§ 3. NervoscB. 
* Folia plana, 3-11-nervia, omnia opposita vel plerumque tema, sub- 
patentia vel patentissima, nunc denticulata. 

5. Eaillardia linearis (Gaud.) : orgyalis ; ramis laxis paten- 
tibus ; foliis confertiusculis lanceolatis linearibusve 3 - 5-nerviis utrin- 
que vel basi attenuatis glabris vel sericeo-puberulis ; paniculis composi- 
tis poljcephalis nudis; capitulis cymuloso-fasciculatis 3-7- (raro 12-) 
floris. -^ Oahu, Hawaii, and Maui. 

6. Raillardia Menziesii (sp. nov.) : ramis rigidis usque ad 
apicem conferte foliosissimis ; foliis elHpticis seu lanceolato-oblongis 
arete sessilibus 3 -5-nerviis scabro-hirsutulis (nunc Isevigatis) ; panicula 
subsimplici; capitulis pedicellatis 7-15-floris. — Variat foliis laxius- 
culis subpatentibus seu eonfertis fere imbricatis, oblongo-lanceolatis seu 
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ovato-ellipticis, opads hirsutulls vel nitidis glabratis, marginibos hispidu- 
lo-ciliatis. — Hawaii and MaaL 

7. Raillardia plattphylla (sp. nov.) : fruticosa ; ramis validis 
conferte foliosissimis ; foliis oppositis lanceolato-ovatis e basi semiam- 
plexicauli ad apicem sensim angustatis subacutis 7 - ll-nerriis undique 
scaberrimis, junioribus glanduloso-viscosis ; panicula nuda; capitulis 
10 - 20-flori8. — Yariat foliis angastioribus oblongo-lanceolatis temis. — 
MauL Leaves 2 or 3 inches long, oommonlj an inch wide next the 



8. Raillardia arborea (sp. nov.) : tmnco 20-pedali ; ramis 
validis conferte foliosis ; foliis elliptico- sen elongato-obiongis ntrinque 
obtusissimis arete sessilibus 3-5-nerviis glanduloso-scabridis, junioribus 
viscoso-pubescentibns ; panicula basi foliosa cum involucro 9 ~ 14-phjllo 
25 - 45-floro hirsutis et glanduloso-viscosis. — Hawaii, on Mouna Kea. 
Leaves 1 j- to 2 inches long. 

* * Folia pi. m. concava, erecto-imbricata, terna, leviter vel infra obso- 
lete 3-5-nervia. 

9. Raillardia struthioloides (sp. nov.) : caule arborescente ; 
foliis secus ramos imbricato-confertis oblongo- seu elliptico-lanceolatis 
acutiusculis arete sessiHbus cinereo-hispidulis vel scabridis, junioribus 
hirsuto-ciliatis ; panicula seu racemo simplici; involucro 6-9-phyllo 
12 - 20-floro. — Hawaii, on Mouna Kea, with the preceding and higher. 
Leaves 1^ to 2 inches long. 

DUBAUTIA, Gaud. — The best published description is that of 
Lessing, who rightly ascribed to D, plarUaginea a couple of palese on 
the receptacle. These, overlooked by Hooker and Arnott, and there- 
fore, it would seem, ignored by De CandoUe and Endlicher, are gener- 
ally if not always present whenever the flowers are more numerous 
than the scales of the involucre, subtending the flowers which are not 
subtended, and their achenia embraced, by the involucral scales. In 
D, laxoj accordingly, these palesB are more obvious, and still more strik- 
ing are they in a new species with many-flowered heads, which is 
moreover remarkable for its truly paleaceous, instead of aristiform, 
pappus. As the old species need diagnoses as well as the new, I ap- 
pend the characters of all (^ them. 

1. DuBAUTiA PLANTAGiNEA (Gaud.) : foliis glabratis glabrisve 
elongato-lanceolatis sensim acuminatis basi modice angustatis ; capitulis 
parvis 7 - 10-floris numerosissimis in ramos divergentes folioso-bracte- 
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atos paniculaB thjrsoideaB magnas congestis ; receptaculi paryi paleis 
1 - 3 ; corollas tubo gracili limbo abrupte campanolato duplo longiore 
pappi sordid! paleas aristiformes barbellatas subsuperante. — Oaha and 
Hawaii — In Gaudichaud's original specimens the inflorescence is 
undeveloped, so that his plate gives no idea of the ample, thjrsoid, com- 
pound panicle, the divaricate primary branches of which are sometimes 
six inches long, nor of the great number of the small heads. The 
leaves, also, are represented as much too broad at the base. 

2. DuBAUTiA LJSYiOATA (sp. nov.) : foliis oblongo-lanceolatis deor- 
sum longe attenuatis quasi petiolatis ultra medium argute serratis laxe 
inconspicue plurinerviis nitidis ramisque glaberrimis ; panicula thyrsi- 
formi pedunculata nuda ; receptaculo parvo. Flores desunt — Kauai, 
Sandwich Islands. Incompletely known ; possibly a variety of the 
foregoing. 

3. DuBAUTiA LAXA (Hook. & Am.) : foliis glabratis vel strigoso- 
hispidis oblongo-lanceolatis rariusve ovali- sen cuneato-oblongis antice 
argute serrulatis acuminatis deorsum longe attenuatis ; capitulis 10-15- 
floris parvulis in cymam brevem congestis ; corolla paleas pappi (mox 
rufi) subulato-aristiformes serrato-fimbriolatas vix superante, tubo 
glanduloso. — Oahu. Badly named, the inflorescence being less lax 
than that of D. pUmtaginea in fully developed specimens. 

4. DuBAUTiA PALEATA (sp. nov.) : foliis strigoso-hispidulis lato 
lanceolatis utrinque vix angustatis sessilibus; capitulis 12-30-floris 
corymbosis panels majusculis (5-6 lin. longis) ; receptaculo elevato 
paleis pluribus onusto ; corollas tubo pappi paleas lanceolatas margine 
eroso-denticulatas superante, fauce vix ampliata, limbo 5-partito. — 
Kauai, Sandwich Islands. 

ARGYROXipmuM and Wilkesia. The characters of the latter 
genus, and of a new species of Argyroxiphiumy with the announcement 
that this had a circle of paleae at the margin of the receptacle, — and 
epappose ray-achenia enclosed in the involute subtending scales of the 
involucre, and therefore belonged to the Madieae, — were published 
by me, in the Proceedings of the Academy (Vol. II. p. 160), a dozen 
years ago. These . notes appear to have escaped attention. Having 
now further to add that the palesB of Arggroxiphium are concreted into 
a cup, in the manner of several MadiecR^ — so that, indeed, Wilkesta 
may be viewed as an Argyroxiphium with the ray-flowers and the 
subtending involucre suppressed, — it is worth while to reproduce the 
characters with emendations. 
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WILKESIA, Gnj. 

Capitulum homoganam, multiflorum. Involacrura campaDulatum, 
14-28-dentatuiii, Line inde subincisum, herbaceo-membranaceum, den- 
tibus yilloso-ciliatis. Receptacalum conyexum, nudum, glabrum. Flo- 
res bermaphroditi, oonformes. Corollae tubulossB, glabrsB, e tubo gra- 
cili cyathifonnes, lobis 5 brevibus recurvis. Antherae ecaudatse. Styli 
rami revolnti, cono hispidulo complanato apice Bubnlato superati. Acbe- 
nia elongata, oompresso-quadraugulata, ad angulos seu costas hispidula. 
Pappus paleaceus, persistens, uniserialis, paleis 8 lanceolato-subulatis 
birto-ciliatis. — Arbuscula ? Sandwicensis, Yuccaeformis ; caule simplici 
orgyali seu biorgyali ; foliis lineari-gladiatis summisye lanceolatis cori- 
aceis crebre nervulosis prseter margines tomentoso-ciliatos glabris 
(nascentibus sericeis) in verticillos propinquos poljphjllos congestis 
et per baseos pi. m. coadunatis ; peduncuiis graciiibus glandulosis 1-5- 
cephalis ex axillis fol. supr. ortis paniculam laxam amplam efficientibus ; 
capitulis post anthesin nutantibus. 

WiLKESiA GTMNOXiPHiuM, Gray, 1. c — Eanai, Sandwich Islands, 
alt. 3,700 feet 

ARGYROXIPHIUM, DC. 

Capitulum hemispbsericum, beterogamum, multiflorum ; fl. radii uni- 
seriafibus ligulatis foemineis, disci bermaphroditis tubulosis. Involu- 
crum uniseriale, squamis numerosis (tot quot ligulaB) discum subaequan- 
tibus angustis convolutis achenia radii involventibus. Beceptaculum 
convexum vel conicum, inter radium et discum gerens paleas uniseriales 
gamopbyllas, ceterum nudum. Lignlae breves, plerumque tridentatas. 
Corollas fl. herm. glabrae, e tubo gracili sursum ampliatae, 5-dentatad. 
Antherae ecaudatas; filamenta sub apice articulata. Styli rami line- 
ares, fl. herm. cono complanato hispidulo superatL Achenia elongata, 
glabra, 4 - 5-angulata angulis costasformibus, radii incurva, aut omnia 
praeter coronulam brevem calva, aut disci pappo persistente, e paleis 
paucis yalde inaequalibus subooncretis, superata. — HerbaB? insignes, 
Sandwicenses, 3 - G-pedales ; caule simplici percrasso foliis angustis 
pugioniformibus [^erumque sericeo-argenteis confertissimis undique 
horrente, panicula ampla laxius foliata terminato ; peduncuiis viscoso- 
pubescentibus ; capitulis nutantibus ; floribus radii luteis, disci roseo- 
purpureis. 

1. A. Sandwicensb, DC: ligulis 12-161ongiusculis; styli fl. disd 
ramis breviter obtuseque appendiculatis ; adbeniis disci inaequaliter 
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paleaceo-papposis ; receptaculo convexo. — Hawaii, alt. 6,300-12,000 
feet. 

2. A. MACROCEPHALUM (Gray in Proceed. Amer. Acad. 2, p. 160) : 
capitulo sesqui- bipollicari ; ligulis 20 - 30 brevibus ; styli fl. disci ramis 
cono acuto superatis ; pappo nisi coronula brevissima disciformi nuUo ; 
receptacaio conico. — Maai, above 9,000 feet. 

Abrotanella (Ceratella) suBMARGiNATA (sp. nov.) : pulvinato- 
caespitosa ; foliis crebris linearibus e basi erecta patentibus sursum leviter 
calloso-marginatis truncato-obtusis vel retusis ; capitalis solitariis sab- 
sessilibus paacifloris ; involucri squamis subuninerviis ; aeheniis obsolete 
3 - 4-nervatis angulatisve inferne hirtellis pappo coroniformi et pauci- 
aristulato vel dentato superatis. — Orange Harbor, Fuegia. — In foli- 
age nearly intermediate between A. emarginata and the following 
species, in general appearance very like^. {Ceratella^ Hook.f.) rosu- 
lata, but the leaves smaller and narrower. Heads and flowers nearly 
as in A, emarginata, but with a rather conspicuous pappus, consisting 
of a thin and scarious coronula, two to four teeth of which are com- 
monly extended into short awns. — Nothing is less reliable, at least 
generically, than distinctions founded upon the presence, degree of de- 
velopment, or absence of a paleaceous, coroniform, or other reduced 
kind of pappus. Dr. Hooker will not be surprised that this and the 
following- species demand the reduction of his CerateUa, Trtneuron, 
and therefore Scleroleima, to Abrotanella, 

Abrotanella (Ceratella) linearipolia (sp. nov.) : laxe caespi- 
tosa ; foliis linearibus seu lineari-subspathulatis immarginatis patulis, 
supremis capitulum pedunculatum adaBquantibus ; involucri squamis 
ovalibus sub-2 - 3-nervatis ; floribus fcemineis 2-3, hermaphroditis 
6-8 stylo pi. m. bifido, omnibus saepissime fertilibus ; acheniis glaber- 
rimis elongato-obovatis 4-costatis apice subcontractis pappo obscure 
cupulato truncato nunc sub-4-dentato nunc plane 4-aristulato superatis. 
— Orange Harbor, Fuegia. — With the aspect and foliage (although 
on a rather smaller scale) of A. spathulata ( Trtneuron, Hook, f.) this 
has the floral characters oi A. (Ceratella) rostilata, except that the 
flowers are all fertile ; and as to the pappus, it is intermediate between 
Ceratella and Scleroleima. 

Artemisia australis, Less. Frutex ! 

Var. a, Eschscholtziana : foliis adultis subtus canescentibus supra 
glabratis, lobis planis saepius parce incisis.^ — Oahu and Kauai. 
VOL. v. 18 
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Var. p, Maui ENS 1 8 : foliis utrinque incanis, vetustissimis glabrescen- 
tibus, divisionibas lobisque plerumque filiformibas integenimis. — Cra- 
ter of Maui. 

LuciLiA, Cass., remanded to the GnaphaUeiB by Remj, and right- 
ly described as to the pappus bj Weddell, ought to include Belloa^ 
too slightly distinguished by the papillose instead of silky achenia, as 
is Merope, by the at length spreading, instead of connivent, scales of the 
involucre. In some specimens they appear neither to spread nor to 
connive. — Nuttall's GnaphaUum depressum, described from Pichincha 
specimens of Professor Jameson's collection (na 642 and 57) is not 
the G. radians, Benth. i. e. Z. (Aferope) KunikianOy but apparently the 
L. eonoideay Wedd., or near it, although larger. Z. gnaphalioides. 
Less, includes Z. argentea, Hook. & Am., in which, by a typographi- 
cal error of the Prodromus, the heads are said to be three-flowered in 
place of thirty-flowered. 

LuciLiA (Merope) PIPT0LEPI8, Wedd., a form with more cau- 
^ lescent sterile shoots from the Peruvian Andes. 

LuoiLiA (Merope) Schultzu (^Gnaphalicum evacotdes, Schultz 
Bip. and Merope SchuUzity Wedd.), a depressed, pulvinate plant, with 
the habit of Silene acavlis, has glabrous achenia. 

LuciLiA (Merope) Pickeringh (sp. nov.): cano-tomentosa, multi- 
ceps, depressa; caulibus confertis uncialibus foliatis; foliis spathulatis sen 
obovatis planis dense undique lannginosis; capitulis subsolitariis sessili- 
bus cylindraceis ; involucri squamis interioribus linearibus obtusiusculis 
badiis discum sequantibus ; acheniis minutim papillosis. — Var. j3. ? 
MINOR : condensata, pube appressa, capitulis minoribus aggregatis. — 
High Andes of Peru. 

ANTENNARIA § MNIODES. — Plantae andicolse, musciformes, 
densissime pulvinato-caespitosae, cinereo-tomentosae ; foliis obovatis squa- 
mseformibus creberrimis arete imbricatis; capitulis solitariis in apice 
ramulorum inter folia ses^ilibus fere absconditis : dioica. 

1. Antennaria (Mniodes) andina (sp. nov.): foliis lingulato- 
subcuneatis fere truncatis retusisve utrinque pilis*longis crebris viUoso- 
crinitis; involucri squamis lineribus obtusis ; acheniis glabris; pappi 
setis fl. masc. apice subito valde clavato-incrassatis. — Alpamarca, high 
Andes of Peru. Also collected by Haenke, in the same region. Form- 
ing cushion-like perennial tufts, like those of Leucolrypmy and of the 
related Maja, Wedd. Flowers as in Antennaria. 



Digitized by 



Google 



OF ARTS AND SCIENCES. 139 

2. Antennaeia (Mniodes) aretioides {Bacchans arettodes, 
Schultz Bip., Merope aretioides, Wedd. Chlor. And. t. 25), from the 
Andes a little farther south,^has more obovate, less truncate, and much 
less villous leaves, papillose sterile ovaria (fertile plant not known), 
and the bristles of the male pappus very gradually and moderately thick- 
ened upwards. These distinctions are derived from Weddell's figure 
and description, and from a small specimen of no. 1823 of Lechler's 
collection, kindly communicated by Dr. Schultz. But what he has 
communicated under the same name, from Haenke's reliquice, is plainly 
the A, andina, 

Werneria, H. B. K. This interesting and now rather polymor- 
phous andine genus, like its analogue Senecto, is either radiate or dis- 
coid, the rays either yellow, white, or rose-color ; the branches of the 
style ase either truncate, or, in a few species, tipped with a setiform 
appendage. In one remarkable species the receptacle is alveolate ; in 
one or two the leaves on the branches, or some of them, are opposite ; 
in several there are five abnormal nerves to the disk-corollas, occupy- 
ing the axis of the lobes, as in De CandoUe's Mesogramma ; but this is 
an inconstant character. The collection of the Exploring Expedition 
comprises the following species, viz. : — 

Werneria nubioeka, H. B. K., including, with Weddell, W. dis- 
ticha and graminifolia, but not W, rigida (misprinted frigida by De 
CandoUe), which is apparently the larger form of W.pumilq. 

Werneria Orbigntana, Wedd., var. breviradiata : involucri 
laciniis 10-14 ligulas breves adasquantibus ; foliis ssepius integerrimis. 
— High Andes of Peru, near Casa Cancha. This, which I had for- 
merly named W, nuda, is perhaps W, nubtgena var. caulescens, leio- 
scapa, Wedd. 1. c. 

Werneria villosa (sp. nov.) : rhizomate repente ; caule florifero 
gracili simplici usque ad capitulum parce folioso villoso-lanato ; foliis 
angustissime linearibus primum villosis mox glabratis, summis brevi- 
bus filiformibus capitulum bracteantibus seu involucrantibus, radicalibus 
obtusis deorsum longe attenuatis, basi dilatata scariosa intus fulvo-crin- 
ita; involucro 12-15-fido, lobis lineari-lanceolatis margine scariosis ; 
ligulis exsertis ; styli ramis apice truncato penicillato-hispidis ; achenio 
glabro. — High Andes of Peru near Alpamarca. — To be compared 
with W, stcUicaefoUa, Wedd., especially the var. celmisioides ; but that 
is said to have the branches of the style subulate, &c. 

Werneria PTGMiEA, Gillies, including W. Rhizoma, Remy, W, mi- 
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mma, Walp., W. graminifolin^ Benth., W, brachypappoy cherlertoides, and 
apiculata, Schultz Bip. Andes of Chili and of Peru. 

Werneria CiESPiTOSA, Wedd., which was long ago collected by 
Dombej, on the high Andes of Peru. 

Werneria garnulosa (sp. nov.) : acaulis, csBspitosa, parva (polli- 
caris), undique glabra; rhizomate crasso fere lignoso ramoso; foliis eon- 
fertissimis linearibus vel spathulatis brevibus integerrimis obtusissimis 
camosis capitulum sessile vix aeqoantibus; involucro 12-lobo, lobis tubo 
parura brevioribus lineari-oblongis obtusis apice ciliolatis; ligulis nuUis; 
acheniis glabris ; antheris luteis. — High Andes of Peru. 

Werneria strioosissma (sp. nov.) : caespitosa, subpollicaris ; rhi- 
zomate ramoso crasso repente ; foliis rosulatis brevibus spathulatis inte- 
gerrimis capitulum sessile fulcrantibus cum involucro 10- 14-fido stri- 
gosissimis ; vaginis crinitis ; ligulis exsertis ; styli ramis apice truncato 
hispidulo penicillatis et appendice setacea auctis ; achenio pubescente ; 
pappo rigidulo. — High Andes of Peru near Casa Cancha. Bristles 
of the leaves themselves denticulate, or the larger ones resolved above 
into a tuft of slender hairs. 

Werneria ciliolata (sp. nov.) : caespitosa, ramosissima, depressa, 
glaberrima; ramis brevibus confertissime foliosis; foliis (saspe oppo- 
sitis) linearibus subcomplicatis vel canaliculatis acutiuscuiis subcamosis 
sub lente spinuloso-cilioktis ; capitulis sessilibus ; involucro cylindraceo 
pluiicostato 8-fido, lobis triangulato-lanceolatis obtusis subscariosis, 
costa valida ; ligulis paucis brevibus ; stjli ramis truncatis apiculo brevi 
vel obsoleto ; acheniis glabris. — High Andes of Peru, near Alpa- 
marca. 

Werneria digitata, Wedd. A scanty specimen was collected 
along with the preceding and the succeeding species, exhibiting some 
minor discrepancies from Weddell's description. The leaves bear some 
woolly hairs ; their lobes are incrassated, although far less so than in 
the following, and are blunt, instead of acute ; a few of them are truly 
opposite. Involucre costate or nerved; the divisions 13 to 20, scarcely 
if at all longer than the tube. The branches of the style, as well in the 
ray as in the disk, sometimes bear a conspicuous, slender, sedform ap- 
pendage (either naked or sparingly setulose) ; sometimes this is obso- 
lete, or not distinguishable from the coarse hairs of the truncate obtuse 
summit 

Werneria dacttlophylla, Schultz Bip. This extraordinary 
species was first detected by Dombey. On account of the habit, the 
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appendage of the style, and the alveolate receptacle, I was disposed to 
regard this (as was Dr. Schultz) as the type of a new genus, sustaining 
to GynoQcys the relation which Wemeria does to Senecio, But all these 
characters break down ; that of the style is inconstant even in the same 
species ; the closely allied preceding species has a naked receptacle ; 
and in this the alveoli vary, being sometimes very deep and here and 
there irregularly extended into scarious fimbrillaB, some of them even 
half the length of the flowers ; while in Dombey's own specimens, in 
the Parisian herbarium, the receptacle is only moderately alveolate. 

Senecio lbucomallus (sp. nov.) : fruticosus, ramosus, undique 
albo-lanosissimus ; ramis 1 - 3-cephalis ad apicem usque foliosis ; foliis 
spathulatis integerrimis obtusis planis (denudatis glabratis aveniis) » 
capitulis brevitei; pedunculatis ; involucro lanosissimo, bracteolis lineari- 
subulatis squamas proprias subaequantibif^ ; ligulis nuUis ; acheniis gla- 
berrimis. — Var. /J. incisus : caulibus laxis adscendentibus ; foliis pie- 
risque apice 3 - 5-lobatis vel inciso-dentatis. — Orange Harbor, Fuegia. 
Related to /SI Patagonicus, Hook. & Arn., of which S, Andersoniiy 
Hook. f. and S. Duyatmi, Hombr. & Jacquinot are forms. 

Senecio Webstebi, Hook, f., var. subdiscoideus : ramis adscen- 
dentibus ; foliis flabellatis grosse crenato-dentatis, basi nunc truncata 
nunc late ouneata; ligulis paucis parvis tubo brevioribus. — Orange 
Harbor, Fuegia. 

Senecio Darwinii, Hook. & Am., var. eradiatus : pumilus, con- 
densatus ; foliis parvis ; ligulis nuUis. S. Lasegitet, Homb. & Jacqui- 
not? With the preceding. 

Senecio Eightsii, Hook. & Am., in its more luxuriant states 
shows indications of being only another variety of S. Darwtmu 

Senecio tripurcatus, Less., is stoloniferous, a character not men- 
tioned in any published description ; but a young stolon is delineated 
on one specimen in Dr. Hooker's excellent figure. 

Senecio subcandidus (sp. nov.) : herbaceus vel basi frutescens, 
laxe arenoso-lanatus ; caule mox glabrato erecto sesquipedali apice ■ 
corymbose ; foliis membranaceis, caulinis oblongis ovato-subcordatis vel 
subdeltoideis grosse duplicato-dentatis crenatisve supra glabratis subtus 
tomentoso-incanis, petiole ssepius alato; capitulis in corymbo 3-9 longe 
pedicellatis ; involucro circiter 20-phyllo glabrescente (squamis lineari- 
bus) basi bracteolis brevibus subulatis parce calyculato ; ligulis elon- 
gatis ; acheniis sericeo-puberulis. — Ludit foliis sinuatis et, var. minor : 
caule subaphyllo oligocephalo ; foliis lyrato-pinnatifldis seu pinnatipar- 
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litis, petiolo basi saepias stipulato-appendiculatis. — Andes of Peru near 
Obrajilla Also crest of Purrucbucha, by Matthews, and in .some part 
of Peru by Pavon. 

Senecio GBACILIPB8 (sp. nov.) : herbaceus, pruinoso-pubens ; caule 
erecto simplici pedali parce foliato oligocepbalo ; foliis membranaceis, 
inferioribus longissime graciliter petiolatis oyatis subrotundisve sinuato- 
5-7-lobatis lobis denticulatis, superioribus parvis panels pinnatifidis 
petiolo basi aurito-dilatatis ; capitulis longiuscule pedunculatis discoi- 
deis ; inyolucro parce bracteolis setaceis calyculato 20-phyllo, squamis 
lineari-lanceolatis dorso hirtellis ; acheniis minutim hirtellis. — Andes 
of Peru, near Obrajillo. 

Senecio Bichii (sp. nov.) : herbaceus, glaber ; caule erecto gracili 
apice corjmboso poljcephalo ; foliis angustissime linei^ribus plerumque 
laciniatis yel pinnatipartitis ; capitulis parvis discoideis pedicellatis ; in- 
volucro parce minutimque bracteolato 12-ld-pb7llo, squamis lanceola- 
tis obtusiusculis ; acheniis hirtellis. — Var. /3.? foliis latioribus, lobis 
lanceolatis ; ramis floridis patentibus. — With the preceding. 

Senecio Pickeringu (sp. nov.) : fruticosus, humilis, ramosissimus, 
glaber; ramulis brevibus rigidis, floriferis capitula 1-3 sub-pedicel- 
lata Sffipius nutantia gerentibus; foliis crebris linearibus sen lineari- 
oblongis sessilibus subcamosis grosse pinnatifido-dentatis rariusve in- 
tegris; bracteolis calyculi ovatis sen obovatis squamis involucri 10- 
12 late oblongis triente brevioribus; ligulis nullis; acheniis glabris ; 
pappi setis barbellulatis. — Yar. /3.? foliis minus camosis magis inci- 
sis ; capitulis minoribus ; bracteolis squamisque involucri angustioribus. 
— High Andes of Peru, between CuUuay and Casa Cancha, &c. 

Senecio Danai (sp. nov.) : suffruticulosus, csespitoso-depressus, 
glabratus ; foliis crebris camosulis linearibus inci8o-3 - 5-dentati8 sub- 
pinnatifidis vel integerrimis primum cum caule apice subaphyllo mono- 
cephalo lanulosis; capitulo nutante discoideo; involucri squamis 14- 
16 lato-linearibus obtusis cum bracteolis calyculi dimidio brevioris 
dorso nigro-pubescentibus ; acheniis cinereo-puberulis. — Alpamarca, 
high Andes of Peru. 

Senecio diclinus, Wedd. This collection contains male as well 
as female specimens, as also does the Hookerian herbarium, in speci- 
mens collected by Mr. McLean. The female flowers have imperfect 
anthers; the male have a style like that of the female, only its 
branches are minutely papillose externally, as in Weddell's S. iodopajh 
pus. The style in the female flowers, instead of resembling that of 
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the hermaphrodite blossoms of Senecio generally, imitates that of the 
ray-flowers of the genus. 

Senecio evacoides, Schultz Bip., is also in the present collection, 
but with a pappus the bristles of which are indistinctly, if at all, bar- 
bate at the apex. 

Senecio pellitus (sp. nov.) : subdioicus ? manus, herbaceus, surcu^ 
losus, acaulescens, undique pilis longis sericeis dense crinitus; foliis 
rosulatis obovatis vel subrotundis integerrimis sub-d-5-nerviis in petio- 
lum brevem attenuatis ; scapo brevi vel subhullo monocephalo ; invo- 
lucro 20-phyllo ecalyculato; ligulis nuUis; floribus creberrimis; styli 
ramis obtusis (nee truncatis) hirtulis ; acheniis glabris ; pappo rigidulo. 
— High Andes of Peru near Casa Cancha. The flowers in the spe- 
cimens are structurally hermaphrodite ; but the anthers bear very little 
pollen, and the style resembles that of the female flowers of S. dtc/t- 
ntts, &c., to the same grpup with which this species evidently belongs. 

Senecio vternerioides, Wedd. Chlor. And. I. p. 128, 1. 19. 

Yar. 0. EXSCAPUS : capitulo inter folia rosulata creberrime pinnati- 
fldo-dentata sessili. — Alpamarca, high Andes of Peru. 

Yar. y. SCAPOSUS : scapo multibracteato d-poUicari folia spathulata 
si»pliciter dentata subaequante. — At a lower elevation, between Cul- 
luay and Obrajillo. 

Bilahiatiflorce. 

Onoseris odorata, Hook. & Am. To this species (which in- 
cludes 0. Chimingn, Hook. & Am.) belongs the Oursonia Peruviana 
of Nuttall. The bristles of the pappus, said by De CandoUe to be bi- 
serial, are better described by Don as in a triple order, the innermost 
much larger and stouter, the outermost very short. 

Htalis argentea, Don. The receptacle is naked, with broad are- 
olae, between which one or two minute setulse may often be found; 
these hardly answer to the character "fimbrillis callosis singulis sub 
achenio singulo." Pappus no more connate at the base than in all the 
allied genera, pluriserial, the bristles denticulate. Tails of the an- 
thers plumose with cobwebby hairs. A more remarkable addition to 
the generic character, — one which rather militates against Weddell's 
group of Plaziets^ — - is that the corollas, although more commonly uni- 
form and bilabiate, are not rarely, in one or more of the flowers of the 
head, deeply and equally five-parted, the lobes narrow and revolute, — 
in this and in some other respects indicating an affinity with WeddelFs 
genus Aphylhcladus. 
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Ch^tanthera Peruviana (sp. nov.) : annua, tenella, diffase ra- 
mosa; foliis lineari-cuneatis vel spathalatis versus apicem spinuloso- 
dentatis laxe villosis mox glabratis, summis angustioribus circa capitu- 
lum confertis ; involucri squamis subscariosis retusis, exterioribus ova- 
libus, costa in appendicem nunc folioformem producta, interioribus 
lineari-oblongis saepe mucronulatis ; ligulis linearibus fere glabris in- 
Tolacrum vix superantibus, labio interiori parvo brevi apice bidentato. 
— Andes of Peru, above Bailos. Near (7. tendla: the first species' 
detected north of Chili. 

Oriastrum cochlearifolium (sp. nov.) : pulvinatum, laxe arach- 
noideo-lanatum ; foliis in caules breves confertis imbricads sessilibus 
crassis obtusissimis muticis dorso mox glabratis intus sub margine in- 
curvo ooncavis lanuginosis, inferioribus oblongis, saperioribus spathu- 
latis capitulum sessile arete rosulato-cingentibus ; involucri squamis 
omnibus scariosis, apice radiante colorato ovatorlanceolato acuto rigidi- 
ori ; pappi setis capillaribus rigidis basim versus parce barbellulatis 
supeme fere laevibus. — Alpamarca, high Andes of Peru. A very 
distinct species, interesting from its extending the range of the genus 
£Eirther north than before. Ray-fiowers perhaps fertile; their linear 
ligule obscurely tridenticulate at the apex, and with two minute teeth 
at the base on the inner side, representing the lower lip. Mature ache- 
nia unknown. — Those of 0. Chilense^ Wedd., are pyriform ; the papil- 
lae of their surface when soaked swell into a jelly, and then the ache- 
nium appears as if glabrous. Its pappus in the ray-flowers, generally 
of two or three caducous bristles, is sometimes wholly wanting ; that of 
the disk-fiowers is nearly uniserial, the bristles united at the base into a 
ring. They are finer and softer than in 0. pusiUum ; but it is not 
worth while on this account to keep up Aldunatea as a section. — O, 
pusiUum has abortive stamens in the ray-fiowers, not before noticed, 
still more approximating the genus to TyUoma and Egania, which last 
might well enough be referred to Oriastrum^ and even both, perhaps, 
back to TyUoma, 

A serious error in transcription vitiates Weddell's amended character 
of Oriastrum, i. e. the achenia of the disk, instead of those of the ray, 
are said to be glabrous and effete ; those of the ray, instead of those of 
the disk, papillose and fertile. 

JuNGiA pbrruginea (Linn, f.) : scandens vel s^irmentosa ; foliis 
5 - 9-lobatis subtus pannoso-villosis ; capitulis 5 - 10-fioris glomerulatis, 
glomerulis in corymbos vel thyrsos congestis; squamis involucri 
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interioribus paleisque arete involatis flores et pappnm subaequanti- 
bus; acheniis glabris. Bogota, Mutis? Holton. Quito, Jameson, 
Couthouy, &c 

JuNGiA PANicuLATA {DumeriUa pcauctdata, DC. Jungia ferrugi- 
nea, Don et anet, non Linn. f. J. spectahiUs^ Less., non Don.) : fruti- 
cosa ; foliis sobtus tomentosis, tomento albido implexo ; ci^itulis con« 
ferte cymosis plensque pedicellatis multifloris ; involucri squamis inte- 
rioribus paleisque floribus ^luteis" pappoque subdimidio brevioribus; 
acheniis pilosiusculis. Petioli nunc nudi nunc basi quasi stipulati. — * 
Peru. — I suppose (although I cannot now verify the supposition) that 
Linnseus received his J, ferruginea^ along with most of the new species 
from ^ America Meridionali" described in the Supplement, from Mutis, 
therefore probably from Santa F^ de Bogota, where Dr. Holton col- 
lected what is manifestly the Linnaean species. In this species the in- 
dividual heads, only 5 - 10-flowered, are commonly so closely clustered 
in fascicles as to explain, if not to justify, the view taken by the younger 
Linnseus of a compound capitulum. The Peruvian species referred by 
Don to J. ferruginea is quite different De Candolle's (but not Don's) 
J. spectdbilis is the same as his Drnnerilia pantctUata without the stip- 
ular appendages, which are inconstant. 

Pebezia. Dr. Schultz goes too far when he refers the Mexican 
and North American species of this extensive genus to Tnxts. In the 
former even the fewest-flowered species have a gradated imbricate in- 
volucre and erostrate achenia. The latter has a uniserial involucre, 
the scales all of the same length, with or without a circle of spreading, 
mostly foliaceous bracts. 

To Trixis fnttescens I refer T.paradoxctj Cass., T. cacaHaides, Don, 
and T. M^eancty DC. T. angusHfoUa, DC, which is probably a nar- 
row-leaved form of the older T. corymbosay Don, is known by the linear- 
lanceolate scales of the involucre gradually tapering to a point, the 
mai^ins of the leaves usually revolute. T. ohvaUata^ Hook. & Am. 
probably belongs to T. hngifoliOy Don. 

Oichoracece, 

AcHTROPHOBUS CHONDRILLOIDES (OreopMla chondrtUotdeSy Don 
in herb. Hook. Sertola Brasiliensisj subvar. b., Hook. & Am'. 
Comp. Bot. Mag. I. p. 30) : glaucescens, undique glaberrimus, radice 
fusiformi ; caule folioso stricto mono - oligocephalo ; pedunculis elonga- 
tis ; foliis subcamosis lineari-lanceolatis integerrimis seu obsoletissime 

VOL. V. 19 
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denticulatis, snperioribus subamplexicaulibus, imis in petiolum basi 
dilatatum sensim angustatis; involucri squamis lanoeolatis subacutis. 
— Bio Negro, North Patagonia, in saline soil 

AcHTROPHORUs 8ESSILIFL0RUS (A. Qu%tens%$, Schultz Bip. Wedd. 
with A. HambcMtii and aUnflorus^ Schultz), a widely variable species, 
must include not only A. sanchoides, DC. (the most caulescent form), 
but also a 

Yar. p. BARBATU8 (A. barbcUus, Schultz Bip. Bct. Grit) : minor ; 
inTolucri phyllis exterioribus supeme pi. m. setosis. 

Yar. y. 8UBRUNCINATA (A. setosus, Wedd. & A. eriolanus, Schultz 
Bip.) : foliis runcinato-dentatis vel incisis margine saepius setuloso-cili- 
atis ; involucri phyllis exterioribus oblongis seu obovatis dorso setosis 
vel uudis. Ludit, 1, involucro tomentoso, 2, foliis rhombeo-ovatis lon- 
gius petiolatis. 

AcHTROPHORUS STENOCEPHALUS, Gray (including A. taraxacaides 
Wedd.) is perhaps only an extreme variety of the preceding. Meyen's 
specific name was taraxactfoUay which Walpers, perhaps accidentally, 
changed to taraxacoides^ which name both Weddell and Schultz cite 
under A. Meyenianus (which is most probably a form of A» sesnli- 
florus) as well as under the present species, showing some confusion, to 
avoid which I have retained the appropriate name of A. itenocephaltis, 

PiGROSiA LONGiFOLiA, Dou. The pappus is fulvous and soft, not 
fragile, and the genus is probably nearest related to Pyrrhopappus. 

FiTCHiA NUTANS, Hook. f. Of this curious arborescent Cichoracea 
Professor Dana coUected a single specimen on the mountains of Tahiti, 
which is about 25 degrees of longitude farther east than Elizabeth 
Island, where it was discovered by Mr. Cuming. The single capitu- 
lum in the collection being male adds nothing for the completion of the 
character of the genus. The plant from which it was taken is said to 
be a tree, with yellow flowers. 

2. Notes on Lobeliacece, Goodeniacece^ Sfc. of the Collection of 
the U. 8. South Pacific Exploring Expedition. By Asa 
Gray. 

LoheliacecB Sandwicenses. The Sandwich Islands are remarkable 
for their arborescent, shrubby, or fieshy-stemmed Lobeliaceae. The 
species are numerous and peculiar, but very difficult to investigate in 
herbaria, owing to the imperfection of materials in collections and to 
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the injuries from insects to which these and other lactescent plants are 
especially liable. There are moderately good materials extant in dif- 
ferent collections of ten or eleven species, and indications of almost an 
equal number ; while many others doubtless remain to reward the la- 
bors of future explorers of the forest region of Hawaii, a large part 
of which lies still untrodden by the naturalist. Exclusive of three 
true Lobelias, and of a striking new Isotoma f of Kauai or Nihau in 
Remy's collection, the known species of the Sandwich Islands may all 
be referred to Gaudichaud's genera Deltssea, O^anea, and Glermontia, 
three genera which also shade off into each other in a somewhat 
troublesome manner. The only essential character of Gaudichaud's 
genus RoUandia, viz. the adnation of the stamineal tube with one side 
of the tube of the corolla, is as I suppose a mistake. At least it does 
not occur organically in flowers of the plants which well accord with 
the (now flowerless) specimen of R. lanceolata collected in Freycinet's 
voyage, upon which Gaudicbaud founded the genus, nor, I believe, in 
the plant which answers to his more miserable specimen of R. crispa. 
The former is a good Delissea ; the latter, having larger and somewhat 
foliaceous calyx-lobes, is one of the species through which Delissea grad-^ 
uates into C^anea. To the latter genus we may confidently refer 
PresFs Macrochilus (Lohelia?) superba, Cham., of which the calyx- 
lobes are probably incorrectly said to be imbricated in sBstivation, and 
also a new and most remarkable arborescent species, which by its ex- 
tremely long and apparently petaloid calyx-lobes, equalling the corolla 
in length, approaches OlermoTitta; but these divisions are perfectly 
separate down to the ovary, almost filiform, spreading in anthesis, and 
not deciduous. Our Delissea are : — 

1. Delissea lanceolata. RoUandia lanceolata, Gaud. Bot. Voy. 
Freyc. R» montana on the plate, the upper leaves reduced in size. 
R, lanceolata var. grandifolia, A. DC. Prodr. is really just the type of 
the species, which Gaudicbaud characterizes as having " foliis magnis." 

2, Delissea clermontioides, Gaud. Bot. Voy. Bonite, t. 47, 
which may probably also be D, Kunthiana, t. 77, and even RoUandia 
Sumholdtiana, of the same author, t. 76. 

8. Delissea Delessertiana. RoUandia Delessertiana, Gaud. 1. c. 
t. 75. We have what may be a variety of this species, pinnatUoha^ 
£rom Kauai. 

4. Delissea coriacea (sp. nov.) : fruticosa, glabra ; foliis amplis 
(pedalibus et ultra) oblongo-lanceolatis coriaceis repando-serrulatis basi 
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acutis longinscule petiolatis, venulis oonspicue reticulatis ; racemis plu- 
rifloris petiolum baud superantibus ; caljcis limbo obsoleto seu dentibus 
5 minutis instructo ; corolla poUicari subcurvata. — Kauai, Bemj. 

Yar. p. foliis spatbulato-lanceolatis in petiolum brevem longe attenu- 
atis. — Crater of £a8t Maui. Fruit as large as a cherrj. 

5. Delissea obtusa (sp. nov.) : sufirutioosa ; ramis junioribus 
floribusque undique pubesceutibus ; foliis (5 - 6-pollic.) membranaoeis 
oblongis serrulatis apice vel utrinque obtusis subtus parce pubescentibus ; 
racemis plurifloris petiolum graciiem baud superantibus ; caljcis limbo 
fere obsoleto ; corolla gracili subpollicari incurva. — Mountains of Maui. 

Yar. ? MOLLIS : caule crassiori ; foliis elongatis (subpedalibus) ob- 
longo-lanceolatis basi in petiolum breviusculum attenuatis supra pube- 
rulis subtus molliter pubescentibus ; ^ floribus pollicaribus crassiuscu- 
lis caeruleis." — Mouna Kea, Hawaii. — Possibly both may be varieties 
c£ the following. 

6. Delissea acuminata, Gkiud. Bot. Freyc. p. 457, t. 76. — Oabu. 
Yar. AN6USTIFOLIA : foliis elongato-lanceolatis aut angustatis aut 

latiusculis. D. (Lobelta) angustifoHoj Cham., ElC. — Oahu. 

7. Delissea undulata. Gaud., to which belongs 2). suhcardata of 
the same work ; leaves with the base subcordate, obtuse, or acute being 
found on the same stem. The small protuberances on the tube of the 
corolla represented by Gaudichaud occur in all the forms, but are in- 
constant 

8. Delissea? plattphtlla (sp. nov.): caule frutiooso orgyali 
petiolisque tuberculis aculeisve conicis mollibus obsitis; foliis sesqui- 
bipedalibus obovato-oblongis repandis membranaceis glabris ; peduncu- 
lis axillaribus brevibus crassis paucifloris : lobis calycis glabri brevissi- 
mis subulatis. — District of Puna, Hawaii. The port is rather that of 
Ck/anea, and the resemblance to Gaudichaud's EoUandia critpa is not 
remote. 

To Oyaneay Gaud., distinguished by the foliaceous or enlarged and 
persistent lobes of the calyx, I refer all the following : — 

1. Cyanba Grimesiana, Gaud. Let. 75. — Oahu. The corolla is 
variously stated to be " bluish rose-color," or " white striped with red- 
dish-purple externally.'' 

Yar.? ciTRULLiPOLiA : foliis bipinnatipartitis, segmentis sinuatis; 
caule aculeis conicis creberrimis horrido. — Mouna Eoa and Mouna 
Kea, Hawaii. Flowers unknown. 

2. Cyanea aspera (sp. nov.): foliis oblongo-ovatis acuminatis 
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dendculatis subtus ad venas venulasque ochraceo-hirtellis utrinque se- 
tulis basi papillatis aspens, petiolo muricato ; caljcis glabri lobis ovali- 
bas obtusissimis foliaceis tubum elongato-obconicum aequantibus ; corolla 
2^pollicari curyata. — Oahu. (Leaves of one or two seemingly allied 
species were collected, without flowers or fruit.) 

3. Ctanba ? PiLOSA (sp. nov.) : caule frutescente ; foliis subpedali- 
bus membranaceis obovatis utrinque acutis Tel acuminatis eroso-crenatis 
pilis brevibus moUibus hirsutis ; racemis brevibus in pedunculo 1-2- 
pollicari hirsutissimo paucifloris ; floribus ^ parvis griseo-cseruleis " pedi- 
cellisque glabris ; lobis caljcis linearibus foliaceis ovario oblongo aequi- 
longis. — Mouna Kea, Hawaii. This and the preceding are doubtless 
related to Chamisso's Lobelia ccdydna^ amhigua^ and ptnnatifida, — ob- 
scure species, referred by Presl and De Candolle to Deltssea, but bj 
their foliaceous calyx-lobes apparently effecting a transition to Oyanea. 
The next species, of which materials are also incomplete, is equally 
ambiguous. 

4. Cyanea ? BoLLANDiA (EoUandUa crispa^ Gaud. Lobelia cafy- 
cina, Cham. ?) : fruticosa ; foliis sesqui - tripedalibus obovato-lanceolatis 
infeme longe attenuatis breviter petiolatis membranaceis fere glabris 
margine serrulatij^undulatis vel integerrimis ; pedunculo petiolum adae- 
quante supeme bracteato paucifloro ; floribus cinereo-puberulis ; calycis 
lobis oblongis seu lanceolatis foliaceis ovario ssquilongis ; corolla sesqui- 
pollicari ; fructn pyriformi pollicarL — Oahu. 

5. Cyanea tritomantha (sp. nov.) : caule simplici arborescente 
orgyali ; foliis lato-lanceolatis membranaceis subintegerrimis fere glabris 
basi acutis tripedalibus (incl. petiolo crasso &- 8-pollicari) ; floribus 
**confertis" magnis; calyce pubescente, lobis linearibus pollicaribus 
foliaceis ovario cylindraceo longioribus ; corolla tripoUicari extus tomen- 
toso-pubescente in segmenta 3 longo-linearia mox divisa. — Mouna 
Kea, Hawaii. 

6. Cyanea supebba, Lobelia superba, Cham. Macrochilus super- 
^, Presl. — Oahu. 

7. Cyakea leptostegia (sp. nov.) : glabra ; foliis ad apicem cau- 
lis simplicis arborei confertis lanceolatis subsessilibus integerrimis undu- 
latis (bipedalibus et ultra) ; racemis brevissimis confertifloris ; calycis 
segmentis praelongis e basi latiori angustissime linearibus patentibus 
corolla gradli longioribus persistentibus. — Upper edge of the fewest 
near the tabular summit of Kauai. Calyx-lobes folly two inches long, 
and, except at their broader base, less than half a line wide I 
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Of ClermonticLy Gaod^ the specimens examined are reducible to two 
species, viz.: — 

1. Clebmontia orandiflora, Gaud., with its several varieties, 
Var. a. BREVIFOLIA (01 grandifloray Gaud. Bot Voy. Freyc p. 

459, t. 73) : foliis membranaceis ovalibus leviter obovatis ovatbve utrin- 
que angustatis vel acutatis modice sen*atis bi-tripoUicaribus, petiolo 
gracili pollicari. — The flowers are evidently amplified or exaggerated 
on Gaudichaud's plate. 

Var. p. OBLONGiFOLiA ( C, persicafoUa and O, oblongifolia, Gaud. 
L c t. 71, 72) : foliis oblongis seu elongato-oblongis saepe obtusis de- 
orsum attenuatis repando-eerratis 4 - 6-pollicaribus, petiolo bi-tri- 
pollicari. 

Var. y. lonoifolia (C. grandiflora^ Hook. & Am. C, Kakeana^ 
Meyen in PresL Lob. 01 macrophyUa^ Nutt. 01 macrocarpaj Gaud. 
Bot. Voy. Bonite, t. 49. O. virtdts, Gaud. ined. in herb. Mus. Par.) : 
foliis subcoriaceis vel membranaceis oblongo-lanceolatis seu anguste 
oblongis creberrime serrulatis 3-9-pollicaribus basi in petiolum 1-2- 
pollicarem attenuatis. 

2. Glermoxtia parvifloba. Gaud. ined. (01 oUongifoUc^ Hook. 
& Am., non Gaud. 01 Byroni^ pgrifolia, seu par^jiora^ Gaud, in 
herb. Mus. Far.) : fruticosa, glabra ; foliis membranaceis lanceolato- 
vel subspathulato-oblongis breviter acuminatis crebre repando-serrula- 
tis ; pedunculo paucifloro pedicellisque brevibus petiolum baud superan- 
tibus; floribus vix pollicaribus gracilibus leviter curvatb ^csBruleis"; 
calyce breviter 5-lobo corollam hinc alte fissam sBquante. — Hawaii 
(and Oahu ?), first collected by Macrae. 

There are three species of trae, fleshy-fhitescent Lobelias, viz. : — 

1. Lobelia macrostachys. Hook. & Am. Bot. Beech. Voy. p. 88 ; 
Gaud. Bot Voy. Bonite, t. 46. — Oahu and Hawaii. Gaudichaud's 
plate exhibits fiower-buds only. These when fuWj formed are 1^ to 
2 inches long and mostly recurved; the developed corolla 2 or 3 
inches long, "pale" or "white with the summit lilac." 

2. Lobelia Gaudichaudii, A. DC; Gaud. 1. c t, 45. — Oahu. 
Var. Kauaensis: racemo pubemlo; calycis viscosi lobis breviori- 

bus, i. e. tubo paullo* longioribus. — Kauai. " Corolla pale, with pink 
veins." 

3. Lobelia kerhfolia (sp. nov.) : caule fruticoso crasso medulla 
farcto ; foliis confertis elongato-linearibus utrinque angustatis in petio- 
lum attenuatis coriaceis transverse venosis margine integerrimo revolu- 
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tis supra glabris subtus incanis; tacemo virgato densifloro; bracteis 
lobisque caljcis sabulato-setaceis ; corolla rectiuscula caerulea. — East 
Maui. Leaves a foot or less in length, only a third or half an inch 
long. Capsule dehiscent through the short and obtusely conical vertex. 

SccbvoUb Polynesice. The collection contains, 

1. SOufiYOLA Lobelia, Linn., De Yriese. Coast of all the coral 
islands, and of the Feejees, &c. 

2. SciEVOLA 8ERI0EA, Forst., of which S, plumerioides, Nutt, of the 
Sandwich Islands, is a variety with ample and almost glabrous leaves. 
Tonga, Samoan Islands, &c. 

3. SciEVOLA OORIACEA (Nutt.) : fruticosa, decumbens ; axillis bre- 
vissime barbatis; foliis parvulis camoso-crassis obovato-spathulatis in 
petiolum brevem attenuatis aveniis saepe retusis; pedunculis axillari- 
bus uni- (raro tri-) floris ; calycis limbo truncato vel obscure quinque- 
lobo ; coroUse lobis lineari-lanceolatis, alis angustis. — Sandwich Islands. 

Var. a. (aSI coriaceay Nutt. in Trans. Amer. Phil. Soc. n. ser. 8, p. 
253) : cinereo-puberula vel glabella ; foliis integerrimis ; corolla extus 
glabra vel pilosula, lobis intus piloso-barbatis. — Kauai and Maui, on 
sand-hills. 

Var. /3. corolla intus imberbi extus foliisque glabris. — Nihau, Remy. 

Var. y. foliis cinereo-tomentulosis apice 3 - 5-denticulatis ; corolla 
extus pubescente, lobis intus glabris. — Molokai, Remy. — To this spe- 
cies probably belongs the Sandwich Island specimen referred by De 
Vriese to S. montana^ Labill. ; but that species is an upright shrub, 
with well-developed calyx-lobes. 

4. Sc^voLA Gaudichaudi, Hook. & Am. (non Gavdichaudiana, 
Cham.), includes S. montana, Gaud., non Labill., and apparently 5. 
Menziestana, var. glabra, Cham. It will probably prove to be only an 
extreme form of the following polymorphous species ; but it has a less 
developed inflorescence, narrower and somewhat fleshy-thickened, 
nearly veinless, more entire, and smaller leaves, a more slender and 
usually glabrous corolla, &c. The flowers of this and the following 
species are white, not yellow as De Vriese implies. De Vriese's 
genus Temminckia, founded on these Sandwichian species, is said to 
difier from Sceevola in the inflorescence not being cymose, nor the fila- 
ments bearded, nor the fruit fleshy (baccate). But it would be difficult 
to find a more purely cymose inflorescence than in these species when- 
ever the peduncle is several-flowered ; the filaments are equally beard- 
less in the original and perhaps in every known species of Sccevola, and 
the mature fruit is a baccate drupe. 
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5. SCiBYOLA CHAMissoinANAy Gaud. (a form with pubescent co- 
rolla), Hook. & Am.9 Cham, (corolla, &c glabrous), clearly includes 
& Menzienana^ Cham. (excl. var.), a small-leayed form, either glabrous 
or pubescent ; & cilicUay G. Don ; S, ItgugtrtfoHoj Nutt. ]. c. (a form 
with small and almost entire leaves) ; S, pubescensy Nutt L c. ; & jm- 
bescens^ Gkiud. in the Paris herb, (with the younger leaves beneath and 
the inflorescence softly pubescent, the corolla externally pubescent) ; 
S. intermedioj Gkiud. L c. (with the corolla and the lanceolate nearly 
entire leaves glabrous) ; S. DieUianOy Gaud. L c, with larger, puberu- 
lent, and sparingly serrate leaves, the peduncle elongated. All are 
forms of one species, which has more veiny and toothed leaves than the 
foregoing, mostly slender and often several-flowered peduncles, and 
broader, broadly wing-margined lobes to the corolla. 

6. ScJEVOLA MOLLIS, Hook. & Am., of Oahu, also on Kauai with 
the leaves not so downy, is well marked by the soft and dense canescent 
pubescence or close tomentum of the lower surface of the large, oblong- 
lanceolate leaves, short-peduncled inflorescence, and outside of the 
corolla. The latter has not a particularly long tube, nor are its lobes 
unusually pointed. 

7. SciEYOLA (Camphusia, Dc Vr.) GLABRA, Hook. & Am. The 
limb of the more or less curved yellow corolla is nearly equally five- 
cleft, although some of the lobes are apt to be conglutinate ; and the 
anthers are normal for the genus. The connective is similarly pro- 
duced in the following species, and, as figured by Labillardiere, in S, 
morUana. 

8. Sc-fiYOLA FLORiBUNDA (sp. nov.) : fmticosa, orgyalis ; ramis 
puberulis mox glabrads, axillis vix barbatis ; foliis lanceolato-oblongis 
subspathulatis submembranaceis repando-dentatis obscure penninerviis 
glabris basi attenuata sessilibus vel subpetiolatis ; cymis multifloris ex 
axillis supremis et terminali thyrsum amplum efficientibus ; calycis lobis 
ovatis oblongisve ovario brevioribus ; corolla extus incana, lobis intus 
glabris oblongis ; stylo glabro ; indusio dliato extus piloso. — Feejee 
Islands, where it was also collected by Professor Harvey. * 

Of (Jampanidacea the only thing of interest is 

Wahlenbergia Peruviana (sp. nov.) : hirtella, humilis ; caulibus 
ramosis difiusis ; ramis usque ad apicem foliosis ; foliis altemis parvis 
spathulatis subintegerrimis sessilibus, summis fiorem bracteantibus ; 
calycis tubo hemisphaerico hirsute lobis oblongis brevioribus; corolla 
brevi-campanulata ultra medium quinquefida ; capsula semisupera, parte 
libera conico trivalvi. — Andes of Peru above Banos. 



Digitized by 



Google 



OF ABTS AND SCIBNOBS. 153 

3. Enumeration of a Collection of Dried Plants made by L. 
J. Xantus, at Cape San Lucasj Sfc'. in Lower Califor- 
nia, between August, 1859, a/nd February, 1860, and com- 
mtmicated to the Smithsonian Institution. By Asa Gray. 

Such scanty knowledge as we have hitherto possessed of the bot- 
any of Lower or Peninstdar Califomia was nearly all supplied by the 
notes and hasty collection made by the late Mr. Hinds, in the voyage 
of the British surveying ship Sulphur, which touched at the Bay of 
Magdalena, Cape San Lucas, &c., late in the autumn of 1839. These 
notes, and an account of the collection, with descriptions of the new 
species by Mr. Bentham, were published in the Botany of the Voyage 
of the Sulphur, in 1844. The present collection was made by the in- 
defatigable Mr. Xantus, at San Lucas and the vicinity, while in the 
employment of the U. S. Coast Survey in charge of a station for tidal 
observations. Small as this collection is, it contains not a few novel- 
ties, and I trust is an earnest of many more. Where the coast fur- 
nishes so large a percentage of new species, the interior, and especially 
its mountains, may be expected to yield a richer harvest to future ex- 
plorers. Mr. Xantus has already made one successful visit to the 
mountains within his reach, with very interesting zoological results. 
At the same time he made a good botanical collection, which has most 
unfortunately been lost. 

The numbers in the ensuing list are those under which the speci- 
mens have been distributed, as far as the extent of the collection 
allowed, among leading herbaria, the foil set being reserved for the 
national collection in charge of the Smithsonian Listitution. 

1. Argemonb Mbxicana, Linn. 

2. Ltrocabpa Coultebi, Hook. & Harv. in Lond. Jour. Bot. 4, 
p. 76, t. 4. — Radix annua. Folia inferiora cordato-oblonga, repanda, 
petiolo longo submarginato, superiora brevi-petiolata, dentata vel in- 
cisa. Petala latiora quam in exemp. Coulterianis, elongato-spathulata, 
rosea ? post anthesin purpurascentia. Fructus hand maturus. 

3. PoLTGALA Xanti (sp. nov.) : nana, cinereo-pubescens ; caulibus 
adscendentibus e caudice perenni usque ad racemum densiflorum folio- 
sis; foliis ovalibus subaveniis breviter petiolatis;vfioribus (majusculis) 
mox recuirvis; pedicellis bractea sepalisque angustis sequilongis; alis 
ovali-oblongis ; carina imberbi ; fructu ovato sinu profondo emarginato 

VOL. V. 20 
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pubescente. — Caules viz spithauuBi, simplices. Folia 4-6 lin. longi. 
Flores 3 lin. longi, albi luteo et purpareo tincti: corolla basi valde 
gibbosa : stamina 8. 

8*. PoLTGALA PUBERULA, Gray, PL Wright 1, p. 40 ; floribus mi- 
noribas. 

4. lONiDinM FRUTicuLOSUM (Benth. Bot. Yoy. Sulph. p. 6, t 2) : 
Tar. dentatum: caalibus herbaceis 9-pollicaribus ; foliis lanceolatis 
sen linearibas, majoribus argutissime dentatis. — This must belong to 
Bentham's L frutictdotumy a bad name ; for in our plant the stems are 
wholly herbaceous, and I am not sure that the indurated and stout root 
is really perennial. The leaves vary from linear to broadly lanceolate, 
and the larger ones especially are beset with sharp salient teeth. The 
short peduncles, flowers, &c., accord with the published character and 
figure. 

5. Drtmaria frankekioides, H. B. K. Nov. Gen. & Sp. 6, p. 
21, t 515 ; Torr. in Hex. Bound. Surv. 2, p. 36. Spergularia rupes- 
tr%8, Benth. Bot Voy. Sulph. p. 17 ? non Camb. The leaves are nar- 
rower than in the figure above cited, and the small intermediate lobes 
of the petals are three instead of four ; otherwise there is no- obvious 
difiPerence, and No. 698 of Coulter's Mexican collection (from Zima- 
pan) is intermediate in appearance. Without examining the petals 
the plant might naturally be taken, as I suppose it was by Bentham, 
for a Spergularia. 

6. Drymaria orassifolia, Benth. Bot. Voy. Sulph. p. 16. D, 
polycarpioidesy Gray, PL Fendl. p. 12. 

7. Trianthema monogyna, Linn. ; Gray, PL Wright 1. p. 15. 

8. SiDA Elliotti, Torr. & Gray, van? Gray, PL Wright 2, p. 
21. Frutescens. 

9. Abutilon Californicum, Benth. Bot. Voy. Sulph. p. 8 ; var. 
foliis sublobatis discoloribus. 

10. Sphjeralcea incana, Torr. in Gray, FL Fendl. p. 23, & 
Bot. Mex. Bound, p. 39. One of the less canescent forms. 

11. Hibiscus (Bombicella) ribifolius (sp. nov.) : fruticosus, 
humilis, fere glaber; stipulis setaceis persistentibus ; foliis rotundatis 
subcordatis crenato-dentatis ssepe4rilobis chartaceo-membranaceis venu- 
lis reticulatis; pedunculis axillaribus unifloris foUo longioribus sub 
apice articulatis ; involucello 8 - 9-phyllo, phyUis lineari-setaceis calycis 
laciniQS ovato-lanceolatas subsuperantibus corolla (purpurea?) triple 
brevioribus capsulam subglobosam aequantibus ; seminibus in loculis 
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plurimis laxe crinitis. — Caulis subpedalis. Folia semi - sesquipollica- 
ria. Corolla sesquipollicaris. — Most allied perhaps to H, phomiceus ; 
but the leaves are all rounded and obtuse, mostly lobed, and resem- 
bling those of a Bibes, the corolla much exceeding the calyx and invo- 
lucel, &c. The young stems and petioles are slightly pubescent ; the 
leaves perfectly glabrous. 

12. GossTPiUM, foliis omnibus integris cordato-ovatis, Benth. 1. c. — 
Like the specimens noticed by Bentham from the same district, desti- 
tute of fruit. The leaves of one specimen, however, begin to show 
lobes. It is probably a cultivated Cotton run wild. 

13. Melochia tohentosa, Linn. ^A common West Indian 
and Central American species, of which this is probably the northern 
limit." 

14. Kallstrcemia qrandiflora, Torr. in PL Wright. 1, p. 28 : 
var. DETONSA, Gray. 

15. Galfhimia angustifolia, Benth. Bot Voy. Sulph. p. 9, t. 5. 
Apparently G. linifolia, Gray, Gen. 111., is the same species, which 
extends across the continent on the southern border of the U. S. 

16. Karwinskia Humboldtiana, Zucc. ; Gray, PL Wright. 1, 
p. 32. ( == Berland. coU. no. 820, 889, 689, 906, 2340, 2359, 
1230, &C.) 

17. Mattenus phyllanthoides, Benth. Bot. Voy. Sulph. p. 54. 
This has also been found on the eastern side of the continent^ on the 
lower part of the Rio Grande, and at Key West. 

18. Cardiospermum molle, H. B. K. ? A single specimen with- 
out fruit. 

19. Cardiospermum ? sp. nov. A shrubby species, with the habit 
of Bentham's Gardiospermum tortuosum, from the same district, but 
wholly glabrous and with a different foliage ; the fruit unknown, and 
therefore the genus uncertain. 

20. DoDON-fflA viscosA, Linn. ? Destitute of flowers or fruit. 

21. Bursera microphtlla (sp. nov.): foliolis 14-16-jugis cum 
imparri 2 - 3 lin. longis oblongo-linearibus sen oblongis obtusis sessili- 
bus in rhachi supeme marginata ; pedunculis 2 - 3-floris brevibus. — 
(In Sierras Tule, Sonora, leg. A. Schott, ex herb. Torr.) Frutex 
rigidus. Folia ad apicem ramulorum brevissimorum conferta. Flores 
hermaphroditi, an polygami ? Petala 5. Stamina 10. Discus 5-lobus. 
Ovula ex cL Torrey in loculis solitaria suspensa. Cotyledones contor- 
tuplicatissima. — Mr. Schott collected this with a few flowers and young 
fruit Mr. Xantus, with fruit only, which is that of a Bursera. 
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22. Dalea CHRT80RHIZA (sp. nov.) : pilosula ; caulibus perpluri- 
mis e radice annua? filiformibus procumbenti-diffusis ; foliolis 7-10- 
jugis parvis (sesquilineam longis) obovato-linearibus emarginatis subtus 
nigro-glandulosis ; stipulis minimis ; pedunculis folia soperantibus apice 
capitato-plurifloris ; calycis pubescens dentibus oblongo-linearibus obta- 
sis tubo fere seqailongis. — Radix perpendicularis, at Tidetur annua, 
cortice aurantiaco. Caules pedales et ultra, tenues, parce pilosuli. 
Spies breves circiter 12-flor8s ; rhachi inter flores glandulis ? singulari- 
bus fiisiformibus acutis obsita. Caljx inter costas glandulosus, lobis 
cum bractea ovata caljce breviori foliiiceis glandula acuta apiculatis. 
Corolla brevis, violacea. Legumen pilosulum. — A well-marked species 
of this large, prevailingly North Mexican genus. 

23. Phaseolus piliformis, Benth. Bot Voy. Sulph. p. 13. But 
the whole plant is puberulent The root is certainly annual. 

24. Phaseolus (Maoro^ilium) atropurpurbus, DC. Fl. Hex. 
Ic ined., & Prodr. 2, p. 395 ; Torr. in Hex. Bound. Surv. 2, p. 50 ; 
var. sebioeus. I do not possess any specimen of Dr. Torrey's P. 
atropurpureus, which, described as a new species, may well be iden- 
tical with its homonyme of De CandoUe. Our South California speci- 
mens are identical with those of Mr. Schott, from the Bio Grande, 
dubiously appended to this species by Dr. Torrey, only they are for the 
most part still more silky-downy. The plant is of the section Ma- 
croptilium, but has a short calyx. The wings are deeply colored. 
The root is perennial. 

25. CouRSETiA ? GLANDULOSA (sp. nov.) : foliis ramisque glabratis, 
petiolo in setam desinente, foliolis ellipticis mucronatis ; racemis ssepe 
fasciculatis sessilibus brevibus plurifloris cum calyce viscoso-glandulosis. 
— -Bami tortuosi, nodosi, nascentes cinereo-villosi. Stipulse setaceae, 
persistentes. Foliola 7 - 9-juga, baud stipellata, petiolulata, 6-9 lin. 
longa, 3-4 lin. lata, parce appresso-puberula, mucrone conspicuo. 
Flores ex axillis foliorum annotinorum orti ; racemi brevissimi saepius 
bini vel temi ; pedicelli conferti, 3 lin. longi. Bractae parvae, caducas. 
Calyx ebracteolatus, breviter campanulatus, 5-fidus, pilis capitato-glan- 
dulosis viscosus ; lobis triangulari-lanceolatis acutis, 2 superioribus pauUo 
brevioribus et connatis. Corolla ut videtur paUide lutea; vexillum 
latissimum, emarginatum, basi biauriculatum, auriciilis parvis ; carina 
obtusa alis paullo breviori. Stamina diadelpha ; antherae conformes. 
Ovarium subsessile, lineare, glanduliferum, 10 -12-ovulatum, continuum. 
Stylus gracilis a medio ad apicem subunilateraliter villosus: stigma 
capitatum. Legumen ignotum. 
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26. Sttlosanthes viscosa, Sw. (S. gluHnasOj H. B.K.): var. 

ACUTIFOLIA. 

27. Ceotalaeia lupulina, DC. 

28. C^SALPmiA Mexicana (sp. nov.) : inermis, glabra ; pinnis 
3 - 4-jugis cum impari ; foliolis 4 - 5-jugis ; laoemis pleruznque simpli- 
cibus iaxis ; filamentifi infeme villosis petala flava vix superantibus ; 
ovario canescente; legumine glabrato aciDaciformi 5-6H3permo. — 
Var. a. foliolis venosis. In Nueva Leon et Chihuahaa, Mexico, Ber- 
landier, no. 941, 2371, Gregg, Eaton <& Edwards. Var. p. Califoe- 
NiCA : foliolis plenimque aveniis, coll. Bich. no. 4, & oolL Xantos. — 
Foliola 6-9 lin., in var. CaHf. 3-7 lin. longa, oblongo- vel subrotondo- 
ovalia. Alabastra 3 lin. longa. Sepala intus sericeo-puberula. Pe- 
tala 4-5 lin. longa, glabra, suberosa. Legumina acinadforma vel cul- 
triformia, plana, sesqui - bipollicaria, in spec Berland. magis oblonga 
rectiuscula. — This has long been extant in several collections, but we 
have only now, with the complete specimens of Xantus, fit materials for 
description. 

29. Mimosa Xanti (sp. nov.): Eumimosa, fruticosa, cinereo-pu- 
bescens ; ramis aculeis infrastipularibus vel sparsis rarisve armatis : 
pinnis unijugis; foliolis 5-9-jugis oblongis supra velutino-puberulis 
subtus canescenti-pubescentibus et prsesertim ad margines rhachique 
Btrigoso-setulosis ; capitulis globosis ; bracteolis hispidis corollam qua- 
drifidam sequantibus ; calyce parvo hyaline setoso-ciliato. — Legumen 
ignotum. Pinnae petiole duplo longiores. Foliola 3-4 lin. longa, in- 
sequilatera, pennivenia, hinc nervo laterali percnrsa, setulis validioribus 
incumbentibus quasi marginata. Pedunculi solitari vel bini, monoceph- 
ali, semipollicares. — Apparently a well-marked species of the Casta 
or Pectina subdivision, not described in Bentham's monograph. « 

30. Ltsiloma miceophtlla, Benth. in Lend. Jour. Bot. 3, p. 83, 
& PL Hartw. p. 345. Legumen generis, 3-6 poll, longum, 5-8 lin. 
latum, stipite 2-3 lin. longo. — Berlandier's no. 3144, coll. distributed 
by Dr. Short, is a Lysiloma, in fruit, belonging to Mr. Bentham's second 
division ; compared with Hartweg's no. 75, in flower only, it appears to 
be the same species. Therefore the character of Z. desmostachys may 
be completed as follows : — Legumen lineari-oblongum, 6 - 7-pollicare, 
1^-2 poll, latum, substipitatum. 

31. Calliani>ra Califobkica, Benth. Bot Yoy. Sulph. p. 14, t. 
11. Only a fragment, depauperate, with the pinnae reduced to a single 
pair. Stamens bright red. 
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32. Leucjena macrophtlla, Benth. 1. c p. 90 ? In fruit only ; 
doubtful if Bentham's plant, which was collected at Acapulco, and in 
flower only. From the pod and the look of the foliage it may be an 
AJhizzicu 

33. Acacia flsxicauljs, Benth. in Lond. Jour. Bot 1, p. 505. 
In fruit 

34. Acacia Farnesiana, Willd. — Also foliage of another species, 
perhaps A. Greggii. 

35. OENOTHERA siNUATA, Linn., var. humifusa, Torr. & Gray. 
Except that the flowers are larger, the specimens accord with those 
from the counterpart peninsula of Florida. 

36. Mentzelia aspera, Linn. 

37. TURNERA PUHILEA, L. 

38. FouQUiERiA SPINOSA, Gray, PI. Wright 1, p. 76. Bronnia 
Spinoza, H. B. K. Nov. Gen. & Sp. 6, t 528 ; Benth. Bot Voy. Sulph. 
p. 16. This was collected at Rayon in Sonora by Professor Thurber, 
but is not enumerated in the Botany of the Mexican boundary. 

39. EcHEVERiA FARiNOSA, Lindl. in Jour. Hort Soc 4, p. 292, ex 
Walp. Ann. Bot 2, p. 669. E. lanceokUa, Nutt ? sed floribus longe 
pedicellatis. — The broad-leaved Echeveria collected by Dr. Bigelow 
in Whipple's Exploration, and referred to E. lanceolata, Nutt, is evi- 
dently Lindle/s E. laxa, 

40. LoRANTHUS. A species of the section iVbton^Aero, OsciUantherc^ 
indeterminable for want of foliage. 

41. Bandia armata, DC? In fruit only. 

42. MiTRACARFiUM LiNEARE, Benth. Bot Voy. Sulph. p. 20. The 
leaves vary from linear to lanceolate. Seeds as in M, bremjlorumy 
jYhich is probably a form of M. Kneare with a smaller corolla. 

43. HousTONiA (Anotis) asperuloides. Sedyotis asperuloidesy 
Benth. Bot. Voy. Sulph. p. 19, t 13. This nearly approaches some of 
the various forms of II. angustifolia ; but the capsule is more clavate- 
turbinate and the seeds are smooth, not pitted. 

44. Pectis multiseta, Benth. Bot Voy. Sulph. p. 20. 

45. Pectis (Pectidium) punctata, Jacq. A single fragment, per- 
fectly resembling the West Indian plant 

46. HoPMEiSTERiA FASCicuLATA, Walp. Rcpcrt. 6, p. 106. He- 
logyne fasctculata, Benth. Bot Voy. Sulph. p. 20, 1 14. The leaves are 
less dissected than in the specimens figured, often cordate-orbicular and 
obtusely or obscurely lobed, or only crenate, others three-cleft. IL ure^ 
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nifoUa would seem to differ mainly in the greater number of setse and 
paleae of the pappus. H. pluriseta is more different, having much fewer 
involucral scales as well as flowers, the innermost of the former much 
broader, the bristles of the pappus, &c more numerous. The slender 
and numerous interior scales of the involucre of H,fa8ciculata are de- 
ciduous with the flowers. 

47. Cabphephorus atriplicifolius (sp. nov.) : caule basi firuti- 
coso ; ramis patentibus ; foliis oppositis hastatis vel triangulatis plerum- 
que laciniato-dentatis petiolatis utrinque appresso-pubescentibus seu hir- 
tellis ; corymbis nudis poljcephalis ; capitulis circiter 20-floris pedicello 
brevioribus ; involucri squamis oblongis, exterioribus brevioribus cine- 
reo-pubescentibus, interioribus paleisque receptaculi fere scariosis ; pap- 
po plumoso albo ; achenio piloso ; corollis antherisque ut videtur flavi- 
dis. — Folia cum petiolo 4-6 lin. longo 1-2-pollicaria; floralia parva, 
sessilia. Pedicelli 4-8 lin. longi, glanduloso-puberi. Capitula semi- 
pollicaria. Involucrum floribus dimidio brevius, squamis leviter striatis 
obtusiusculis, interioribus glabris. Corolla e tubo brevi extus glanduli- 
fero infundibuliformis, glabra, lobis brevibus late ovatis siccitate flavis 
extus parce hispidulis. Antherse semi-exsertse. Stylus basi baud bul- 
bosus ; ramis planiusculis obtusiusculis minutim hirtellis. Pappi setas 
circa 20, longe et molliter plumosus. — Without the paleae on the recep- 
tacle, which subtend each flower and are rather persistent, this plant 
would be taken for a plumose BricheUia, It is a dose congener of the 
other South Califomian species, C.junceus. 

48. Perittle Californica, Benth. Bot Voy. Sulph. p. 23, t. 15; 
forma biaristata, aristis achenio brevioribus. — The awns of the pap- 
pus are less barbellate as well as shorter than in the published figure, 
and uniformly two in the flowers examined. The achenium is broader 
than in any other species, being obovate-oblong, with the summit, bear- 
ing the pappus, narrow ; when mature broadly obovate with a much 
thickened callous margin, more so than is represented in -the figures, or 
than appears in the younger fruits ; the corona of the pappus is much 
more delicate than is shown in the figure, and dissected into slender 
hyidine squamellse. 

49. Solid AGO (Euthamia) diffusa : laxe ramosissima, subgluti- 
nosa ; foliis fere filiformibus subcanaliculatis ; capitulis oblongis subcla- 
vatis ; floribus disci 4-5, ligulis - 2 ; alveolis receptaculi paucis longe 
paleato-productis. JEricameria diffusa^ Benth. Bot. Voy. Sulph. p. 23. 
— "Fruticulus humilis" according to Bentham ; but our specimens, 
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althoagh they inclade not the root or base, seem to be herbaceous. I 
cannot doubt that the plant is a true congener of SoUdago (JSiUhamia) 
tenuifolia and lanceolatOy of which it has the habit (though more loosely 
branched), involucre, flowers, stigmas, &c. Only the flowers are fewer, 
and therefore also the flmbrillffi of the receptacle, which are more elon- 
gated, chafly, and combined in the centre of the receptacle. Com- 
monly, however, all the flowers are hermaphrodite and tubular, but one 
or two of the marginal ones are becoming liguliform and their stamens 
abortive. This adds another to the many intricate transitions among 
the Chrysocomeous genera which I have had occasion to notice. K, 
in any revision, Ettthamia is adopted as a genus, it may well en^race 
Bigehvia of De Candolie. 

60. Aplopappus abenaeius, Benth* Bot Voy. Sulph. p. 24 Fo- 
lia ramealia oblonga vel lanceolata, caulina (praesertim inferiora) spathu- 
lata, magis inciso-dentata quam undulata (dendbus mucrone cuspida- 
tis), ima nunc lyrato-subpinnatifida, majora pollicaria vel paullo longi- 
ora. — Mr. Bentham's specimens were probably older, and wanted 
the lower cauline leaves. In ours the stems are nearly or quite her- 
baceous. 

51. Bacchabis CiEBULESOENS, DC. Prodr. 5, p. 402. Same as the 
Northern Mexican plant 

52. Bacchabis viminea, DC. Prodr. 5, p. 400? This accords 
with what was named B. DougUmi in Whipple's Pacif. B. B. Explora- 
tion, and with specimens gathered, in California by Fremont in 1845. 
Although allied to B DougUmi^ it is not the same, but I believe is De 
CandoUe's B. viminea. The heads are larger and looser than those of 
B. Dauglasii ; the scales of the involucre broader, the outermost ovate, 
the innermost oval-lanceolate, smooth, and more scarious. The speci- 
mens of Xantus all have the heads diseased or monstrous, probably by 
the puncture of insects. 

53. Pluchba subdecubbens, DC. ? var. pabvipolia. Folia ses- 
quipollicaria vel breviora, 2J-3 lin. lata, fere ad basin usque argute 
serrulata, basi in alas lineares decurrentia. — This is quite different 
from Hartweg's no. 112, and probably really belongs to P. mbdecur- 
rem. 

54. Fbansebia ambbosioides, Cav. Ic. 2, p. 79, t 200. 

55. Fbansebia tenuifolia, var. tbipinnatifida. Gray, PI. Lindh. 
2, p. 227, & PL Wright. 1, p. 104. Ambrosia frtUicosa (excl. j8.) 
and A. confertijlara, DC. Canescent forms. 
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56. Fbanseria pumila, Nutt. A single speeimen, without flow- 
ers ; perhaps a dwarf and more canescent state of the preceding. 

57. Htmenoclea sp. without flowers or fruit, the branches bearing 
abnormal growths, incited by the punctures of insects. Doubtless one 
of the two published species. 

58. Heliopsis buphthalmoides, Dunal. H. canescens, H. B. K 
Forma minor. 

59. Aldama uniserialis, Gray, PI. Lindh. 2, p. 228. Somewhat 
depauperate specimens, well agreeing with the Texan plant. 

60. ViGUiERA DELTOiDEA (sp. nov.) : herbacca, pubero-scaberula, 
ramosa; ramis polycephalis ; foliis inferioribus oppositis, superioribus 
altemis, omnibus deltoideis vel subcordatis obtusis subintegerrimis lon- 
giuscule seu breviuscule petiolatis supra scabris subtus albido-pubes- 
centibus ; capitulis corymbosis ; inyolucro biseriali disco breviori, squa- 
mis lineari-oblongis obtusiusculis canescentibus ; receptaculo breviter 
conico, paleis latis mucronatis ; acheniis prsesertim ad margines longe 
yillosis ; pappi aristis breyiusculis paleis intermediis latis bis terve longi- 
oribus. — Folia 1^-2 poll, longa, basi l-lj lata, trinervia; petioli 
3-6 lin. longi. Fedunculi ^ - 2 pollicares. Gapitula semipoUicaria. 
LigulsB 6-8, oblongae, 10-nerves. Achenia matura fere 2 lin. longa: 
pappi palesB ex angulis ortsB lanceolatse, in aristam hispidam corolla 
breviorem productse ; intermedise utrinque 2 latas vel 1 latissimaB, trun- 
catae, subintegrse, firmae, § lin. altae. — A well-marked species. Plant 
apparently more than two feet high, the base of the stem not seen. 

61. ViGUiERA TOMENTOSA (sp. nov.) : fruticosa; foliis oppositis 
petiolatis subcordatis (raro subhastatis) sensim acuminatis serratis pube 
moUi utrinque tomentosis subtus incanis; capitulis corymbosis; invo- 
lucri discum subaequantis squamis 1 - 2-serialibus lanceolatis incanis ; 
receptaculo parvo subconico, paleis lanceolatis muticis ; acheniis yillosis ; 
aristas 2 longis et squamellas plures parvas gerentibus. — Frutex vel 
suflBrutex ramosus, ramulis junioribus molliter pubescentibus. Folia 
(cum petiolo 3-6 lin, longo) 3 - 5-pollicaria, e basi leviter cordata 
(nunc truncata, raro hastata) sensim attenuata, argute serrata, basi 
trinervia ; floralia parva, linearia. Pedunculi 1 - 3-pollicaria. Capi- 
tula quam prsecedentis paullo minora. LigulsB amplae, pollicares, cir- 
citer 15-nerves. Pappi aristae subulatdB, achenio aequilongae ; squamellae 
intermedias utrinque 4-6 angustae vel 2 profunde 2 - 3-flda, laciniato- 
fimbriataB, aristis multo breviores. — A true Vigutera, with the habit 
rather of OyedcBa. 

VOL. V. 21 
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62. CoREOCABPUS HETEROCARPU8 (sp. nov.) : annua ; foliis mem- 
branaceis punctatis bipinnatifidis, segraentis brevibus hinc inde denta- 
tis ; acheniis exterioribus obovatis ala pinnatisecta cinctis, interioribus 
longioribus clavatis plerumque exalatis nunc tuberculosis exasperatis, 
omnibus calvis. — Herba gracilis, pedalis, capitulis corymbosis, involu- 
cro 2 lin. longo, ligulis 2-4, lineas 3 longis. — I am confident that 
Bentham*s Coreocarpus parthenioides^ and his Acoma dissectOj along 
with the present plants belong to one genus, for which, from its analogy 
to CoreopstSj the name of Coreocarpus may be preferred. Its nearest 
relationship is with Leptosyne on one hand, and, still more, with Chry- 
santheUum and Heterospermum on the other. In the next complete 
revision of the Bidentoid or Coreopsoid genera with fertile rays, I ex- 
pect to see all these four and some others reduced to one (ffeterosper- 
mum), which will be the analogue of Coreopsis, and about equally 
polymorphous in the achenia, &c — Although the Coreocarpus (Acoma) 
dissecta is described as a " suffrutex,'' with linear entire lobes to the 
leaves, and the achenium with a narrow entire wing, yet I am not sure 
that it is really distinct from the present plant. The indurated stems 
and roots of some annuals of a dry region are not rarely described as 
fruticose ; and the achenia of Bentham's plant, I suspect, were far from 
mature. Yet our specimens are those of a tender and slender annual, 
and even the ovaries show the rudiments of the lobed wing, which at 
maturity is dissected in the manner of most Coreopsides of the section 
Coreoloma, only more coarsely. The inner disk-achenia are longer and 
much narrower than the rest, are more or less roughened or tuberculate, 
and mostly quite wingless. The disk-corollas show a bearded ring at 
the summit of the proper tube. This Bentham describes, but the artist 
has neglected to delineate, in his C parthenioides ; on the other hand, 
the artis^ delineates the same thing in the Acoma dissecta, while it is 
not noticed in the description. Of the latter plant, also, the appendages 
of the style are described as " vix puberula," while the artist makes 
them hairy. In our plant these appendages are elongated linear-subu- 
late and minutely hispid. 

63. Heterospermum Xanti (sp. nov.) : tenue, glabrum ; foliorum 
segmentis paucis angustissime linearibus integerrimis ; pedunculis fili- 
formibus; involucri exterioris squamis baud ciliatis interiores vix 
aequantibus; ligulis 7-8 elongatis; acheniis radii calvis ala lobata, 
disci linearibus longiuscule biaristatis. — Only a single specimen was 
collected, of a slender annual, 6 or 7 inches high, hardly sufficient for 



Digitized by 



Google 



OF ARTS AND SCIENCES. 163 

description, but interesting from the resemblance of the marginal 
achenia to those of the foregoing plant in the wing, as far as can be 
judged from the immature state. The disk-achenia, and indeed the 
whole structure, except the fertile achenia, accord with Bidens, 

64 PoROPHTLLUM 6RACILE, Benth. Bot V07. Sulph. p. 29. The 
specimens accord with Bentham's description, except that the involu- 
cres are &ye or six (instead of four) lines in length. Into this my P. 
Greggii appears to pass, with involucres from six to eight lines in 
length, and with mostly rostrate achenia. 

65. Dysodia speciosa (sp. nov.) : fruticosa, glabra, valde ramosa ; 
ramis apice nudis monocephalis ; foliis oppositis trisectis, segmentis 
petiolulatis rotundatis argute inciso-dentatis vel trifidis lobis incisis den- 
tatisve, dentibus nonnuUis glandula grossa infraterminali instructis ; in- 
volucro bracteis subulato-setaceis grosse uniglandulosis cincto, squamis 
linearibus subulato-acuminatis, hgulis involucrum longe superantibus ; 
acheniis glaberrfmis. — Frutex vel suffrutex ut videter ultra-bipedalis, 
ramis patentibus, ramulis floridis herbaceis gracilibus in pedunculum 
1 - 3-pollicarem sub capitulo leviter incrassatum desinentibus. Foliolii 
4-6 lin. longa, membranacea, nunc rigidula, glabra vel tenuissime pu- 
berula, aut rotundata grosse inciso-dentata, aut 3 - 5-fida lobis argute 
incisis. Fetioli et petioluli interdum lobulis dentibusve parvb 1 - 2 in- 
structi. Capitulum fere pollicare. Bracteae tenues, aristataB, involu- 
crum dimidio breviores. Involucri squamae 17 - 20, rigidae, sub acu- 
mine setaceo grosse uniglandulosae, infeme glandulis 2-4 juxtamargi- 
nalibus elongatis saepe notatae. Ligulae 14-16, conspicuae, aurantiaceae, 
oblongae, semipollicares. Receptaculum breviter hirsutum. Pappus 
albus, 10-paleolatus, paleolis lato-hnearibus 7-9-setosis. — A striking 
species, helping to connect Glomenocoma with Dysodia, But the invo. 
lucre is as uniserial as in other Dysodice, So it also is in D, montana 
{Clomenocoma montana, Benth. PL Hartw. p. 86, 351), which Bentham 
is disposed to refer to J), grandijlora of De Candolle. It is, I think, 
distinct from, though strictly congeneric with, that species. 

66. Gnaphalium leucocephalum, Gray, PI. Wright, 2, p. 99. 

67. Malacothrix parvtplora, Benth. PI. Hartw. p. 321 ? 

68. Macr^ightia intricata (sp. nov.) : tenuiter sericeo-puberula, 
mox glabra ; foliis coriaceis cuneato-oblongis retusis leviter triplinerviis 
parvis (6-12 lin. longis). — Intricato-ramosus, ramulis rigidis. Pe- 
dunculi fructiferi 3 lin. longi, solitani. Bacca globosa, magnitudine 
pruni, calyce crasso-coriaceo trilobo stipata, 6-sperma. — The flowers 
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are anknown ; but the plant must be a Afacretghiioy and the most north- 
ern species of the genus. 

69. DiCLiPTERA RESUPiNATA, Juss. ; Nees. in DC. Prodr. 11, p. 
474 ; Torr. Bot Mex. Bound, p. 126. 

70. Sericooraphis Californica, Gray in Torr. Bot. Mex. Bound. 
Surv. p. 125. Beloperane Oalifomicc^ Benth. Bot Yoj. Sulph. p. 88. 
This is very variable in the foliage and pubescence ; the leaves on 
some specimens less than an inch, on others over two inches long ; the 
inflorescence, calyx, &c sometimes dnereous-puberulent, sometimes 
conspicuously glandular-pubescent. The corolla is minutely puberulent 
or glandular. The pedicels vary from one to three lines in length. 
Sterile base of the capsule twice the length of the seed-bearing portion. 
Seeds turgid-lenticular, with a very smooth testa. 

71. Hyptis laniflora, Benth. Bot Sulph. p. 42, 1 20. The figure 
does not represent the wool of the calyxes and pedicels half dense 
enough : it forms a wide white nimbus, more than thrice the breadth of 
the enclosed flower, the hairs of which, moreover, are beautifully and 
dendritically branched. — Hyptis jEmoryi, Torr., from the interior Cali- 
fornian desert, on the upper Colorado, is an allied species, but with fur- 
furaceous-canescent and barely serrulate leaves, and the branched wool 
of the calyxes also short and furfuraceous. 

72. Hyptis tephrodes (sp. nov.) : herbacea ? erecta, pube brevis- 
sima moUi undique canescens ; foliis lanceolatis acutis obtuse serrulatis 
in petiolum brevem attenuatis, floralibus subulatis parvis ; verticillastris 
plurifloris laxis approximatis in racemos vel spicas crebriores panicula- 
tas confluentibus ; bracteis minutis setaceis ; calycibus cum pedicello 
subsequilongo lana brevi nivea dense vestitis, tubo sequali oblongo-cam- 
panulato dentibus setaceis aequalibus; corolla vix calyce longiore. — 
Folia utrinque tomento appressisimo albido mollia, obsolete venosa, cau- 
lina 2-pollicaria, 4-6 lin. lata; ramealia decrescentia linearia. Pani- 
culae floribundse, aphyllse; Calycis fructiferi tubo vix sesquilineam 
longo. — A well-marked species of this great genus, of the same section 
with H. aUnda, to which it is considerably related. In both the pubes- 
cence of the calyx is dendritic. 

73. Tourneportia velutina, H. B. K. Nov. Gen. & Sp. 3, p. 79, 
t201. 

74. Heliotropium Cxjrassavicum, Linn. 

75. Eritrichium (Rutidocaryum) heliotropioii>es, Torr. Bot 
Mex. Bound. Surv. p. 140. Antiphytum heUtroptotdeSy A. DC. Prodr. 
10, p. 122. 
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76. Eritrichitjm angustifolium, Torr. in Padf. R. R. Rep. 5, p. 
363. Accords with no. 500 of Coulter's Californian collection, which 
is referred to this species by Dr. Torrey. No. 85 of a former collec- 
tion of Xantns, made in the State of California, is a different species, 
near to or a variety of K crassis^^alumy Torr. 

77. BuDDLBiA OROTONOiDES (sp. nov.) : tomento albido denso; 
foliis e basi subcordata ovato-oblongis sen ovato-lanceolatis sensim acu- 
minatis vel acutatis creberrime crenulatis, venis subtns prominulis reti- 
culatis ; ramis teretibus ; panicula densa pyramidata ; capitulis flori- 
busque tomentosis sessilibus ; corolla calycem vix snperante. — Frutex. 
Folia 3 - 4-pollicaria, dense ac molliter tomentosa, tomento albo in cos- 
ta venisque mox fulvello, venalis subtus conspicuis versus margines 
laete reticulatis. Corollse sicut calyces extus dense tomentosse. — Re- 
lated to B. Humholdtiana and B. cordata, but distinct in the wooUiness, 
the terete branches, &c The tomentum probably falls with age from 
the upper face of the leaves. 

78. EusTOMA BXALTATUM,Griseb. in DC. Prodr. 9, p. 51. 

79. QuAMOCLiT GOCOiNEA, Moench. 

80. Ipoblsa (Pharbitis) Nil, Roth. 

81. IpOMiEA siNUATA, Ort. A form with the divisions of the leaves 
nearly entire. 

82. Jacquemontia abutiloides, Benth. Bot Voy. Sulph. p. 34. 

83. EvoLVULUS AL8INOIDE8, Linn. 

84. SoLANUH EL^AGNiFOLiuM, Cav. Ic t. 243; Dunal in DC. 
Prodr. 13, p. 290. S, Hindsianum, Benth. 1. c. 

85. Phtsalis glabra, Benth. Bot. Voy. Sulph. p. 89. But the 
leaves are not thickish. 

86. Datura discolor, Bemh.; DC. Prodr. 13, p. 541. D. Tho- 
masii, Torr. in Pacif. R R. Rep. 5, p. 362, & Bot. in Mex. Bound. 
Surv. p. 155. Stramonia Ourassavica, &c., Herm. Par. Bot p. 233, 
cum ic Cinereo-pubescens. Corolla quam -D. Stramonii longior. 
Capsula mox nutans, aculeis gracilibus sequalibus pubescentibus ultra- 
pollicaribus horrida. — I have little doubt that this is the West Indian 
Z>. discolor^ although the name is not appropriate to it The plant of 
Professor Thurber from CorraUtas, mentioned by Dr. Torrey, is, I sup- 
pose, D. quercifolia, H. B. K., which has also been collected by C. 
Wright (no. 527) and others, on the Rio Grande in New Mexico. 
This bears an erect fruit, the spines of which are unequal (the larger 
an inch or more in length), compressed, and with dilated bases, gla- 
brous or nearly so. 
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87. NicOTiANA Mexicana, Schlecht in LinnflBa, 15, litt. p. 95? 
Belongs to the section TcUnxcum; perhaps the same as JV. caudata^ 
Nutt PL Gamb. 

88. NiGOTiANA iPOMOPSiFLOBA, Dunal. (M09. and Sesse. Ic. Mex.) 
in DC. Prodr. 13, p. 559. N. Tabacam, var.?? Benth. PL Hartw. 
no. 205. iV. triganophyUoy Dunal. in DC. L c p. 562. ^ N. mtdti' 
JUyra, Nutt, PL Gamb.?" (sed ubi?) Torr. in Pacif. E. E. Rep. 5, p. 
362? — A common North Mexican species extending into the United 
States, rather variable, but well marked. When fuUj developed the 
fruiting racemes are long, virgate, and unilateral, and the corolla (6 or 
8 lines long) is white or greenish-white, or yellowish, with a small five- 
angled border. The whole plant is viscid. It is no. 579 of Coulter's 
Califomian, and 1255 of his Mexican collection. It occurs in Wright's 
first Texan-New-Mexican collection without a number (unless the num- 
ber is lost from my set), in his later collection it is no. 1607. Wright 
also collected it in Texas as early as the year 1848 ; also Lindheimer, 
in his colL 1850 (300), «^. rupico/o, Lindh. mscr."; Dr. Gregg in 
Mexico (no. 61, and without a number) ; Thurber in Sonora (no. 
987) ; and Dr. Bigelow in the interior of California. I believe it is 
also Berlandier^s no. 1361, from San Louis Potosi ; but the specimens 
(in fruit) are too poor to determine. No. 75 of Xantus's Fort Tejon 
collection is of a different but allied species, perhaps N, sordida^ 
Lehm. I cannot find any '^ N, muUiJlora" in Nuttall's paper on Gam- 
bell's collection. 

89. Ltcium breyipes, Benth. Bot Voy. Sulph. p. 40 ; Miers, HI. 
S. Amer. PL 2, p. 117, t. 69. 

90. Vallesia dichotoma, Ruiz & Pav. ex Benth. Bot. Voy. 
Sulph. p. 33. Leaves lanceolate-oblong, even the nascent ones gla- 
brous. 

91. AsoLBPiAS SUBULATA, Decaisnc?; Torr. in Pacif. R. R. Rep. 
5, p. 362, t. 7, & Bot. Mex. Bound, p. 164. 

92. Boerhaavia erecta, Linn. A slender form, not uncommon 
in Sonora, Western Texas, &c. 

93. Boerhaavia spicata, Chois. ? ; Torr. in Bot Mex. Bound, p. 
171. This is most allied to B. WrightiL The lowest leaves are ovate 
or oblong and obtuse, but the upper ones narrower and cuspidate-acute, 
oflen attenuate-acuminate, the margins mostly very undulate, the sur- 
faces brown-dotted. Nothing is more variable than the size of the 
perianth in this genus. Instead of being small, as in the specimens 
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described by Dr. Torrey, in the present specimens when well expanded 
they are three lines in diameter; the fruit from 1^ to Ij^ lines long, 
usually obtuse, sometimes truncate at the summit ; pedicels half a line 
or a line long. The stamens are 3 or 5. 

94. Erioooxum anoulosuh, Benth. in Linn. Trans. 17, t 18. 

95. Antigonon leptopus. Hook. & Am. Bot Beech. Voy. p. 308, 
t. 69. In some specimens all the upper leaves are subsessile, and the 
rest short-petioled. Sepals rose-red. 

96. Stegnospebma halimifolium, Benth. Bot Voy. Sulph. p. 17, 
t. 12. In flower and fruit. But the kernels of the mature seeds have 
been destroyed by insects, so that the form of the embryo cannot be 
made out The ovary shows the rudiments of the dissepiments at the 
summit of the celL The five arilli cohere so that, afier dehiscence, the 
contents of the capsule fall as a globular mass. 

97. Chenopodium album, Linn. 

98. Celosia FLORiBUNDA (sp. uov.) : caule herbaceo (vel sufiruti- 
coso ?) ramoso fere glabro ; foliis coriaceis deltoideo-ovatis nunc subhas- 
tatis trilobisve basi in petiolum decurrentibus subtus tomentulosis pu- 
berulisve reticulatis ; spicis subdensifloris paniculatis, paniculis in thyr- 
sum amplum corymbiformem confertis; floribus plerumque digynis; 
sepalis albidis ovalibus obtusissimis ecarinatis obsolete 3-5-nerviis 
bracteas uninerves triple superantibus ; ovulis seminibusque 3 - 4 ; utri- 
culo calycem adaequante. — Rami validi, striata. Folia cum petiole 
4-6-lin. longo 2 - 3-pollicaria, crassa, scabrida, mucronata, ovata seu 
ovato-lanceolata, nunc integra, nunc subtriloba vel subhasta, lobis rotun- 
datis. Thyrsus maxime floribundus densus. Flores sessiles, vix ses- 
quilineam longi, scarioso-albi, denique fuscescentes. Stamina ima basi 
monadelpha. Utriculus ovoideus, circumscissus. — This would appear 
to be allied to the Arabian and Abyssinian C. popidifolia, 

99. Amblogtne (Sabratia) pimbriata. Sarratia Berlandteri, 
YSLT.Jlinbriata (& var. dentictdata f ), Torr. in Bot Mex. Bound, p. 179. 

100. Amblogtne (Sarratia) Torreti. Sarratia Berlandieri & 
var. emarginata, Torr. 1. c, non Moq.* 

* Moqnin-Tandon's first thoaghts, which were to combine his Sarratia and Am- 
Uogyney seem to have been the best, and, in the next general reyision of the order, 
when the subdivisions come to be grounded upon characters of more consequence 
than transverse dehiscence or the want of it, will probably be acted upon. Amblogyne 
will thus form a natural and pretty well defined genus, distinguished by the nature 
<^the sepals of the female flowers, their union at the base, which hardens more or 
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101. Fbceliohia intebrupta, Moq. in DC. Prodr. 13, 2, p. 421. 

102. MoziNNA CANESCENS, Benth. Bot. Yoj. Salph. p. 52, t. 25. 

103. Ckidoscolus angustidens, Torr. Bot Mex. Bound, p. 198. 

104. RiGiNns COMMUNIS, Linn. Cultivated? 

105. Aphoba sebbata, Torr. in Bot Mex. Bound, p. 197. 

106. EuFHOBBiA HiNDSiANA, Benth. Bot Yoj. Sulph. p. 51, t 24. 
Without flowers or fruit 

The following determinations and notes upon JEuphorbia are com- 
municated by Dr. Engelmann. 

107. " EuPHOBBiA leucophtlla, Benth. Bot Voy. Sulph. p. 50. 

less, and the separation of the fhictiferoas calyx from its insertion with the achenium 
enclosed. The known species may be disposed as follows : — 

AMBLOGYNE, Baf. (Amblogyne & Sarratia, Moq.) 

4 1. AMBLOGYNE ybra. Sepala fl. fcem. infeme modice connata, fractifera 
nrceolata- sea infandibnliformi-oonniyentia apice patentia. Utricolos hand sen vlx 
cirenmscisse dehiscens. 

1. A. POLTGONOiDES, Raf. (A. polygonoides & Sarrada Berhndieri, Moq. in 
DC. Prodr. 13, p. 268, 270.) Sepala ? snbspathulato-linearia, subsequalia, triner- 
yata, nervis simplicibns. — Berlandier's specimens of no. 2276 [=: 859], on which 
Moqnin founded his Sarratia Berlandieri, are very poor, and perhaps did not really 
afford a circnmscissile dehiscence. In these, and in mnch better specimens of the 
same species from Bexar (Berlandier's 2411 = 981 ) I find the utricle to open irreg- 
ularly or yerticallj near the base ; and the plant clearly belongs to A. polygonoides, 
— The Amarantus polygonoides of Wight's Icones Ind. Or., t 512, is no more an 
Amblogyne than his t 719. The former probably represents Euxdus pdygamus. 

2. A. irscBOLATA. {Amaranikus urceolcUus, Benth. Bot Yoy. Sulph. p. 158. 
Sarratia urceolttta, Moq. 1. c.) Sepala $ inseqnalia, infra laminam spathulato-orbi- 
culatam [pinnato-] neryosam (neryis ramosis yiridibus) 2 exteriora subangustata 
tricarinata, 3 interiora yalde angustata unicarinata. — Bentham makes no mention of 
a circnmscissile dehiscence in this species, nor indeed does Moquin. 

Yar. OBCORDATA : lamina sepalorum emarginata fere obcordata. Amblogyne po- 
lygonoides, Torr. in Bot Mex. Bound, p. 170, quoad pi. coll. Wright, no. 1746. — 
This, I suppose, is a yariety of ^. urceolaia (which I haye not seen), with the char- 
acters of which it well accords, except that the lamina or dilated summit of the 
sepals is strongly notched (otherwise quite entire), and nearly obcordate in shape. 
The utricle is not circnmscissile. The pinnately-yeined or nervose dilated lamina, 
and the great contraction below of three of the sepals, at once distinguish this from 
A. polygonoides. 

§ 2. SARRATIA. {Sarratia^ Moq. pro parte.) Sepala fl. fcem. basi tantum con- 
nata, fructifera pi. m. patentia. Utriculns cirenmscisse dehiscens. — Caules erecti. 

3. A. FIMBRIATA {Sarratia Berhndieri^ y^s. Jimhriata, Torr. 1. c.): caule ramis- 
que yirgatis ; foliis lineari-lanceolatis ; glomerulis globosis in axillis foliorum sessi- 
libus et superne in spicam subaphyllam congestis sen approximatis ; bracteis calyce 
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These specimens, from the original locality of the species, perfectly 
agree with Bentham's description, but would be called rather grayish- 
hoary than snow white ; the leaves are very deeply and almost pecti- 
nately dentate, supported by extremely short petioles ; the appendages 
of the dark red or almost black glands are very unequal, as they com- 
monly are in AnisophyUumj and in no species more so than in E. ads' 
nopieroj Bertol. {E, dioica^ H. B. E.), the posterior ones being always 
the largest ; in the specimens before me the posterior appendages are 
one line broad and half as long, the anterior ones scarcely more than 
half a line broad and somewhat shorter ; they are always crenate or 



brevioribus mnticis ; sepalis $ obtosis, 9 hasi connads sabseqaalibos e basi angusta 
(QDinervi sea in latioribus obsolete trinenri) in laminam flabellatam tenniter scario- 
sam radiato-nervosam ambita fimbriato-incisam (fractdf. patentissimam) maxime 
cnneato-dilatatis. — Valley of the Bio Grande near £1 Paso, and on the San Pedro, 
W. Texas, Wright, 582, pro parte. On the Gila Biver, Schott. Lower California, 
Xantas, supra, 99. — Nearly dioecious ; the female plant only collected, among the 
flowers of which 'a male flower, with five narrowly-oblong and obtuse sepals, may 
rarely be detected. Female sepals more connate at the base than in any of the fol- 
lowing. 

4. A. ToRRBTi (Sarratia Berlandierij cum var. emarginata, Torr. 1. c, non Moq.) : 
dioica ; foliis ovato-oblongis seu oblongo-lanceolatis ; glomemlis paniculato-spicatis 
et axillaribus; bracteis sepalisque masculis cuspidato-acuminatLs ; sepalis $ ima 
basi coalitis sabsequalibus obovato-spathnlatis uninerviis, nervo simplici seu leviter 
pinnatim ramoso, apice rotundato integerrimo retuso yel emarginato. — On the Mex- 
ican border from the Bio Grande (Dr. Bigelow, Dr. Parry, &c.) to Lower Califor- 
nia, Xantus, supra, no. 100. A variety with linear or oblong-linear leaves and vir- 
gate spikes was collected near the sources of the Nebraska, by Mr. Henry Engel- 
mann. — I have not seen Dr. Torrey's S. Berlandieri var. denttadata, with narrow 
leaves and erose-denticulate sepals, gathered by Thurber at Santa Cruz, Sonora, 
which seems to connect the present species with A,fimhriata, 

5. A. 80ABIO8A {Amarantua scariosus, Benth. 1. c t. 51, Scarratia acariosa, Moq. 
L c), from Western Tropical America, I have not seen. From the figure and de- 
scription it is apparently most nearly related to the foregoing species, but is a much 
coarser plant, with the "habit and inflorescence ofAmarantus retroflexus" aristate 
bracts surpassing the flowers, deeply emarginate sepals to the female flowers and 
obtuse ones to the male flowers, which is far from the case in A. Torreyi if the male 
specimens in the Lower Califomian collection really belong to that species. 

6. A. SQUARBULOSA {ScUropus Bquarruhsus, Anderss. ined., from the Galapagos) 
is another species with the broadly ovate or rhomboid-obovate lamina of the female 
sepals all abruptly contracted into narrow claws. 

The genus Sderopus was evidently founded upon an abnormal character, a thick- 
ening of the peduncle and pedicels which occurs in various AmarantaceoB. Schra- 
der's S. crassipes is an Euxolus, A part of no. 582 of Wright's Texano-New Mexi- 
VOL. V. 22 
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even deeply incised, the posterior more so than the anterior ones.* 
Ovary and capsule together with the styles hairy, hut the stipe gla- 
brous: styles longer than ovary, distinct, about two thirds divided: 
stigmas scarcely clavellate. Seed oval, sharp angled, slightly undulate, 
nearly 0.5 line long. 

108. ^ Euphorbia setiloba, Engelm. m Bot Williamson, Facif. B. 
B. Bep. 5, p. 364. Identical with the plant from the lower Colorado, 
described in the report above cited. Boot thick, but evidently annual ; 
many stems from a few inches to a span long, almost verticillate from 
the very base, an arrangement which is very striking in the Califomian 
jE. pofycarpa and the European £. Ohamasyce, but not so distinct in 
most other AnisophyUa. Lower leaves coarsely serrate; upper ones 
entire; in the Colorado plant all nearly entire. Involucra minute, 
scarcely a third of a line long ; the glands perpendicular, not horizontal, 
dark red, with conspicuous white laciniate appendages. Male flowers 
6 - 8 ; in the original specimens scarcely ever more than 3. Ovary and 
capsule covered with short pubescence (not hispid) ; styles nearly \ 
line long, very slender, their branches remarkably club-shaped ; seeds 
scarcely 0.4 lines long, sharp angled, acute, transversely rugose. — 
Distinguished from the closely allied E. polycarpa by the slit in the 
posterior part of the mvolucrum, the shape of the appendages, and the 
more acute and much more rugose seeds. — E. setiloba has also been 
collected by Dr. Newberry in the sandy deserts west of the lower Col- 
orado river. 

109. << Euphorbia polycarpa, Benth. Bot Voy. Sulph. p. 50. 
No doubt identical with the original form, collected in the same neigh- 
borhood, but with rather larger leaves than Bentham describes. The 
specimens referred here by me in Bot Mex. Bound, p. 186, undoubtedly 
belmig here, as also E. ocellata, Nutt in Hb. Hook., from San Diego, 
Coulter's no. 1448 in Herb. A. Gray, and specimens collected by Dr. 
Newberry near Los Angeles and in the Mohave desert Mr. Boissier, 
however, distinguished, and perhaps justly, Wright's no. 1854, from 

can collection is Amarantus Blitum, var. grcedzans, in this Sderopus condition. As 
specimens of the same species were mixed with no. 859 in Berlandier's reliquisB, 
which number is the equivalent of his 2279, this may have been what Moqoin took 
for Sderopus crassipes in De CandoUe's herbarium (Prodr. 1. c. p. 271 ), from that col- 
lection. 

* These petaloid appendages vary, in different specimens, from almost entire or 
crenulate to laciniate-mnltifid. — A. G. 
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the San Pedro River in Arizona, under the name of E. micromera, in 
DC. Prod, ined., by the very small involucres (0.2 lines long), the 
entire absence of appendages on the small yellow, not purple, glands, 
and the extremely short styles with subglobose stigmas. The length 
of the styles in these EuphorUce^ however, is not a very safe character, 
as this specimen from San Lucas, and some others from Arizona and 
the Ck)lorado desert prove : they have suberect styles shorter than the 
ovary (only about ^ line long), while most forms from the State of Cali- 
fornia have elongated styles with divaricate clavate branches, twice as 
long as the ovary. My remarks about the variability of the plant may 
be extended to the shape of the leaves, which are usually oval, oblong, 
or oblong-linear, and obtuse at the base, but in specimens collected by 
Dr. Newberry at Laguna I find them almost orbicular and deeply cor- 
date at the base. The stipules are divided on the upper, and united 
on the lower side of the stem, lanceolate-subulate, mostly entire and 
ciliate, in the specimen from San Lucas, however, glabrous. Stem and 
leaves usually glabrous, sometimes with a few scattered hairs, or entirely 
pubescent. The pubescent forms have always very narrow appendages, 
and the pubescence extends even to the ovary and capsule. The seeds 
are 0.4 line long, sharp-angled, with the sides almost smooth, or usually 
more or less distinctly undulate. 

110. "Euphorbia htpericifolia, Linn., var. communis, Engelm. 
in Bot Mex. Bound, p. 188. E, Preslii, Gussone FL Sicul. 1, p. 531 ; 
Boiss. in DC. Prod. ined. — Boissier's weighty authority has not con- 
vinced me that the Linnaean E. hypericifoUaj with smaller flower- 
heads, smaller capsules, and smaller and paler seeds, is distinct from 
our common northern var. communis. This latter has become natural- 
ized in Italy, where it has been described under different names {E, 
androscsmifoUaj Presl, E, trinerms, Bertol., and E. Presln, Guss.) ; 
nor can I distinguish E. Ixmocarpa^ Klotzsch, from the West Indies 
and South America, by any character besides the pubescent capsules. 
Intermediate forms unite all these forms. 

111. "Euphorbia qtmnoclada (sp. nov.): fruticosa? ramis basi 
hgnescentibus teretibus gracilibus strictis glabratis ; foliis rameis tema- 
tis intemodio elongato multoties brevioribus linearibus sen oblanceolato- 
linearibus integris camosulis (siccitate conduplicatis) subtus puberulis 
supra subnudis in petiolum brevissimum attenuatis; cymae terminalis 
umbelliformis puberulas radiis ternis iteratim dichotomis; pedicellis 
bracteas anguste lineares et involucra magna sequantibus; involucri 
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hemisphserici extus intusqae minate paberuli dentibus orbiculato-OYatis 
fimbriatis dentatisve, glandalis 5 transversis bilabiato-cjathiformibus 
appendice iis dnplo latiore (alba seu rosea) orbiculata Integra suffal- 
tis; bracteolis paucissimis linearibus fimbriatis; florum masculorum 
namerosissimoram stipitibus demnm exsertis; flore fcemineo breviter 
stipitato erecto glaberrimo ; stylis distinctis f bifidis ovario aBquilongis ; 
ramis clavatis divaricatis; capsulse coecis globosis; seminibus ovatis 
obscnris depresso-tuberculatis ecaruncalatis. — Base of stem unknown, 
probably fruticose ; the slender branches below ligneous ; intemodes 
2-3 inches long. Leaves very deciduous, on the branches in threes, 
4-7 lines long [the larger almost an inch long], and 1 - 1 j^ lines wide, 
on a petiole less than a line long. Cyme 1 - 1 j- inches in diameter. 
Involucres with the large appendages 4 or 5 lines wide. Bracteoles very 
few (probably 5) outside of the 20 or 30 male flowers. Styles scarcely 
half a line long. Capsule 2^ lines in diameter; cocci with a slight 
groove on the back : seeds about 1^ lines long, blackish*browD, cov- 
ered with flattened tubercles. — Distinguished from the closely allied 
Mexican JE. peganoides, Boiss. Cent. Euph. p. 21, by the small size of 
the bracts, the pubescence of the involucre, the shape of the glands, the 
large and entire appendages, and the short stipe of the ovary. The 
seeds of JE. peganoides are unknown."* 

* Notes to the Euphorbia of the Botany of the Mexican Boandary Survey, by 
the author, Dr. Engelmann. 

Page 185. E. petdloidea, y. NuttaUu is distinguished by Mr. Boissier (Cent 
Euph. p. 10) under the name of E, zifgophylloideSf no doubt correctly. Another 
of Mr. Boissier's new species, E. pob/dada, from Texas, sent by Wright and Lind- 
heimer, seems to be only a smaller flowered form of E, petaloidea with narrower 
appendages and smaller seeds. 

P. 186. E. cinerascenSf /?. appendiculata must give way to the earlier name of E. 
mdaf^uknia, Torrey in Bot. Whipp. p. 135.-—^. dnerasoens will have to be named 
E. melanadenia, /$. subinappendtcukUa. 

P. 187. E. tntequUatera, Bonder. A careful examination of the original speci- 
men of ^. serpyUifilia, Pers. Syn. 2, p. 14, preserved in Herb. De CandoUe (a frag- 
ment of which has been kindly communicated to me), proves that this is the type 
of the American forms, referred by me to E. inaqmlcOera ; they will therefore have 
to bear Persoon's name. Mr. Boissier, discriminating perhaps too nicely, consid- 
ers the Asiatic and African forms as distinct, and comprises them under the name 
of E, sangutnea^ Hochst., to which E. incequiiatera and many other synonymes are 
referred. 

The following two new species, of the section Tithymalus, were collected by Dr. 
Newberry in the recent expedition under Lieutenant Ives ; — 
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112. Folia pinnata PalmsB cujusdam. 

113. CoMMELTNA ViRGiNiCA, Linn. 

114. Anthephora elegans, Schreb. Gram. 2, t. 44. 

115. Gbnchrus teibuloides, Linn., var. (7. pauciflorusy Benth. 
Bot. Voy. Sulph. p. 56. (7. echinatus^ Benth. PL Hartw. no. 246. 
Apparently not distinct &om the common plant of the eastern side of 
North America. 

116. MUHLENBERQIA CALAMAOROSTOIDES, H. B. K., CX Benth. PL 

Hartw. p. 347. M. longisetaj Benth. 1. c p. 28. 

117. BouTELOUA POLYSTACHYA, Thurbcr. Ohandronum polysta- 
ckyunij Benth. Bot. Voy. Sulph. p. 56. O. suhscorpioidesj C. MiQl. in 
Bot. Zeit. 1856, p. 347. To this belongs no. 754 and 2021 of 
Wright's Texano-New-Mexican collection, and 792 of Coulter's Cali- 
fomian collection. 

118. Dactyloctenium ^Egyptiacum, Willd. 

119. Gram. nov. of uncertain genus, the single specimen mislaid. 

120. ViLFA ViRGiNiCA, P. dc Bcauv. Only sterile plants. 

121. Brizopyrum spicatum, Hook. & Am. Bot. Beech. Voy. p. 
403; Munro in Benth. PL Hartw. p. 342. Female specimens with 
the spikelets an inch and a half long, quite unlike any Dhiola spicata, 
Linn., met with on the eastern coast of the United States. 

EuPHOBBiA 8GHIZOLOBA (£Dgelm. in Lieat. Ives's Rep.) : perennis, erecta, gla- 
berrima, glancescens ; foliis breve ovatis. integris breviter caspidatis in petiolam 
breyem attennatis; nmbellsd trifid» bracteis Inferioribus rhombeis, saperioribns 
transversis caspidatis ; involacri glandnlis stipitatis crenatis incisisve nee cornutis, 
lobis glandulosis emarginatis ; stylis ovario longioribus basi connatis. — East of the 
Lower Colorado, lat. 35^, alt. 2000 feet Dr. J. S. Newberry, in Lieutenant Ives's 
Exped., March 26, in flower. — Amply distingnished fix)m E. montana and other 
allied species by the peculiar shape of the glands and lobes of the involucmm. 
Stems 8-12 inches high. Leaves 5-7 lines long and 3-4 lines wide. Fruit and 
seeds unknown. 

Euphorbia lubida (Engelm. 1. c.) : perennis, multicaulis, glaberrima, junior 
tota Inrida ; foliis oblanceolatis integris basi angustatis subsessilibus patulis ', um- 
belhe 5-fidse bracteis cuspidatis, inferioribus obovatis, superioribus suborbiculatis ; 
involacri glandulis transversis crenatis, lobis ovatis membranaceis ; stylis ovario 
multo brevioribus vix basi connatis. — Base of the San Francisco Mountains, lat. 
35°, alt about 7000 feet ; in flower at the end of April. Dr. J. S. Newberry. — 
From the nearly allied E. esulceformis it is distinguished by the absence of horns on 
the glands, &c. Stems of the very young specimens six inches high. Leaves 5 to 
8 lines long and 1^ to 2 lines wide. Fruit and seeds unknown. 
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4. A Cursory Examination of a Collection of Dried Plants 
made by L. C. Ervendberg around Wartenberg^ near 
Tantoyuca^ in the Ancient Province Huasteca^ Me(cico^ 
in 1858 and 1859. By Asa Gray. 

This collection, being made by a person of limited botanical knowl- 
edge, contains a number of plants which are common weeds in most 
warm regions, but also a fair number of new or little known species, — 
enough to show that this district of country, in which Mr. Ervendberg 
resides, would weU reward a proper botanical exploration, which it 
is the object of this notice to encourage him to undertake. This Mr. 
Ervendberg is fully disposed to do, if the possessors of herbaria could 
be sufficiently interested in this regard, by subscribing for his collections 
at the usual rates, to defray the necessary expenses. Supplied with 
proper appliances and facilities, Mr. Ervendberg would make a good, 
as he is a zealous, collector. The numbers (in parentheses) are those 
affixed by the collector and under which the specimens have been 
distributed. 

The enumeration, beginning with the Polypetake, follows something 
like the Candollean order. 

Clematis sericea^ H. B. K., a glabrate form (214) ; Argemone Mexi- 
can(Zj L. (292) ; Bocconia jrutescenSy L. (202) ; Cardamine htrsutaj 
L. (188) ; Gleome polygamoy L. (149) ; and a single specimen of some 
other species (136) ; male specimens only of what seems likely to be 
a new species of Mayna (273) ; Prockia Orueis, L., and fine and 
abundant specimens of the following : — 

Banara Mexicana (sp. nov.) : foliis glabris oblongis seu ellipticis 
breviter obtuse acuminatis a basi biglandulosa 5-costatis; panicula 
laxa, ramis elongatis pedicellisque velutino-puberulis ; perianthio ca- 
nescente. — "A tree in woods ; flowers April to May, white," rather 
large ; the sepals, or outer divisions of the softly canescent perianth, 
from 2^ to 3 lines long, strictly valvate in aestivation. Mr. Bentham, 
who has just revised this genus, informs me that he has another Mexi- 
can species, B, diaica, from near Vera Cruz, but that belongs to an- 
other group (121, 247). 

Casearia htrsuta, Sev.? (328) and 01 nitida, Jacq. (338). lont- 
dium longifoUum, M09. & Sesse, but with much shorter peduncles than 
that species is described (210). 

Polygala panictUata, L. (187) ; and a Securidaca^ without fruit, *ap- 
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pears to be the S. voluUKsj L. (119) ; there is also just the northern 
Hypericum Canadensej L. (218). 

A broad-leaved SteUaria (194) is perhaps a variety of the South 
American S, ctispidata; Drymaria cordata^ WiUd. (228) could not 
fail to be in the collection ; but a less familiar plant accords with Gli- 
71718 Gambessedii of Fenzl, and no less with G. parvijhrus of Wallich 
(271). 

The Malvaceae of the collection are some common species of Sida, 
viz. S. urensy L. (297), panicuUxta (203), carpinifolia (220), rhomhi- 
folia (296), and EUiottii, Torr. & Gray (176) ; Mcdvaviscus arboreus^ 
Cav. (289) ; Malvastrum trictispidcUum, Gray (290, 291) ; Anoda has- 
tcUa, Cav. (331); AbiUihn {Wissadida) periplodfolium, Don (151), a 
form with narrow and tapering leaves, and slightly and bluntly pointed 
carpels; the ^* corolla flesh-color" according to the collector's memo- 
randum ; also A. ( Wissadida) mticronulatum (152), that is, Wissadula 
mticronulata, Gray, Rel. Berland., mscr., & Torr. in Bot Mex. Bound, 
p. 39, the flowers of which are said to be " golden yellow." It is no. 
3109 of Berlandier's collection, also from Tantoyuca. But if W, hirsti^ 
ta, rostratay and other plants recently referred by Grisebach to A. peri- 
plocifolium really belong to one species, it may well include the pres- 
ent plant also, which is, perhaps, Sida kemandioides L'Her. There 
is, Anally, a true Abutilon (161), the species undetermined for the want 
of fruit, and the following : — 

Abutilon notolophium (sp. nov.) : fruticosum ; foliis lato-cordatis acu- 
minatis integerrimis supra puberulis subtus ramis calycibusque furfu- 
raceo-tomentulosis saepius ferrugineis ; pedunculis axillaribus folium 
subaequantibus et corymbosis ad apicem ramorum ; floribus magnis ; 
calyce quinquangulato ; capsula (immatura hirsuta) polycocca, coccis 
compressis truncatis muticis dorso toto alatis 4 - 5-spermi8 demum bi- 
valvibus, ala bipartibili chartacea margine muricato-denticulata, denti- 
bus fasciculo pilorum terminatis. — Hills at Tantoyuca, Mexico, Jan. 
1831 ("flores lutei"), coll. Berlandier 743, 2163. — Leaves 3 to 6 
inches in diameter. Peduncles 2 to 3 inches long, one-flowered. Ca- 
lyx an inch long, apparently strongly 5-angled, or as if crested at the 
base, 5-clefL Petals an inch and a half long, broadly obovate, veiny. 
Carpels more than 20, forming a depressed-globular umbilicate fruit of 
an inch in diameter, separable at maturity, glabrous except on the 
back ; the proper cell small (about 2 lines broad and 3 lines long), and 
lunate, chartaceous, but the whole produced into a dilated crest or wing. 
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of 8 lines or more in width, which splits into two in dehiscence. Seeds 
superposed in a single series, puberulent. 

Of BombacesB, Byttneriacese, Tiliacese, &c., there is Eriodendron 
anfracttAosum, DC. (361) ; and specimens with male flowers cf a tree 
apparently allied to Myrodia (373) ; Melochia pyramidata, L. (269) ; 
the ever-recurring Wakhena Americanc^ L. (356) ; Guazuma tomen- 
tosoy Kth. (131) ; THumfetta semitrtloba, L. (145) ; a form of Bdio- 
carpus Americana^ L. (225) ; and Corehorus pUolobus, Link (the C. 
siUqtiosus of Torrey and Gray's Flora, &c.), mixed with C. siltqtuh 
ws, L. and G. villoMnmus, St Hil. (196, 197). 

Amareuxia Wrtghtit, Gray, PL Wright, 2, p. 26 occurs in a single 
specimen (124). 

Oxcdis eomiculatay L. (347) could hardly fail to be present 

ViUs Ocarihaa, DC. (120, 376), Gouania Domingensis, L. (279), 
and a dubious, perhaps unpublished Euonymus (139), are solitary rep- 
resentatives of their respective orders. 

The MalpighiacesB are represented by Gralphimia gkaica, Cav. (130, 
233), Malpighta glabra^ L. (183), a StigmaphyUon allied to & pyhe- 
rum (323), and a variety or near relation of Heterapteris catinifoUoj 
Juss. (209).* 

Spandias luteoy L. (353), Bar$era gummifera^ Jacq. (344), and Idea 
Oopaly Rich. (185) represent the Terebinthaceae ; and Rourea glabra, 
H.B.K (171), the Connaracess. 

The LeguminosaB are Orotalaria sagiUaUsj L. (30), (7. incana, L. 
(33, 295), 0. anagyroidesy H. B. K. (26) ; and G. striata, DC. (22) ; 
Indigofera suhuUUa, Yahl (20, 27) ; JEysenhardtia amorphmdes, H. B. K. 
(15, 230) ; Dcdea nigra, Mart &> Gal., which is Bentham*s D, lasio- 
stachya and D, elegans of Seemann (7), and the following apparently 
undescribed species, which abounds in Berlandier's collection : — 

* I append characters of a Mexican Maple, specimens of which were distributed 
among Berlandier*s rdiquioe. It is the only Mexican species known to me, and be- 
longs to the same group with A, saccharinum, 

Acer Mexicanum (sp. nov.) : glabratnm ; foliis subtns pallidis dilatato-cnneatis alte 
trilobis basi tmncads vel sabquinqnelobis basi magis rotnndatts, lobis paroe repando- 
sinoatis maigine integerrimis ; floribos ombellato-corymbosis simnl com foliis evo- 
Intis polygamis; pedicellis filiformibns barbatis; calyce campanolato sabdentato 
(petalis nollis ?) ; staminibus 8; fmctibas mox glabris, alis panrulis semi-obovatis 
basi angostatis arrectis. — "Nuevo Leon, in raderatis, Junio, 1843," Berlandier, 
coll. no. 3122. Leaves 2 inches in diameter. Wings of the fruit 8 or 9 lines long, 
but probably not full grown. 
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Dalea tkyrsijloTa (sp. nov.) : fruticosa, cinereo-pubescens ; caulibus 
erectis paniculato-ramosis ; folioHs 8 - ^'ugis (seu fol. supr. 1 - 2-jugi8) 
ovalibus membranaceis subtus ramulisque grosse nigricanti-glandulosis ; 
spicis axillaribus et tenninalibus breviter pedunculatis thTrsoideo-pani- 
culatis confertis brevibus (nunc inferne sublaxifloris) ; caljce cum brao- 
tea oblongo-ovata acuminata tubo asquilonga grosse glanduloso, dentibus 
subulato-setaceis villosis demum patentissimis apice uncatis tubo sub- 
longioribus. — Monterey and San Fernando in the northern part of 
Mexico, and farther south from Victoria to Tula, coll. Berlandier, no. 
763, 846, 1386, 2183, 2266. — Shrub 10 feet high, according to Er- 
vendberg ; the branches herbaceous. Leaves pale and dull. Leaflets 
3 to 6 lines long, obtuse at both ends, copiously dotted underneath with 
dark glands. Spikes very numerous, on short and slender, often 
branching peduncles, forming a leafy crowded panicle, the flowers often 
scattered on the lower part of the rhachis, or a few glomerate in the 
axils of the uppermost and reduced leaves. Flower about 3 lines 
long ; corolla apparently flesh-color or ochroleucous, scarcely exceeding 
the lower tooth of the calyx. Legume villous.* 

Also Tephrosia dnerea, Pers. (19) and T. Schiedecmaj Schlecht. 
(307), but with axillary racemes and more acute calyx-teeth. 

Diphysa Carthaginensis, Jacq. ? (23) : the pedicels are long, and 
the leaflets are emarginate, as in Seemann's specimens from Panama ; 

* The other Daleas of Berlandier's collection are : — 

Dalea fiuteacena, Gr&j (1887); Z). tubercuUUa, Lag. (783, 1238, 2203), agreeing 
with Lagasca's character " foliis canescentibns " better than with De Candolle's ; 
D.jndcMla, Moric. (782, 1337,2202) ; D. leucostoma, Schlecht. ? bat more pubescent, 
and with fuscons spikes, perhaps Lagasca's D. virgcUa, which is imperfectly charac- 
terized (837, 2257 and 761, 2181) ; D. triphyUa, Pav. (1214) ; D. laxijlara, Pursh, 
which is mainly Moricand'sZ>.pentct2^ato (1747) ; D. pogoncUhera, Gray (613, 2023) ; 
D. kuiaihera, Gray (1014, 2444) ; D. nana, Torr. (2053) ; D. aurea, Nntt (953, 
2383, and a yery silky variety, 1016, 2446) ; and the following, which I am unwill- 
ingly obliged to describe as new : — 

Dalea Berlandieri (sp. nov.) : fruticosa, erecta, glaberrima, ramosissima; ramulis 
gracilibus vix glandulosis ; foliolis 2-3-jugis parvis obovato-oblongis cuneatisve 
retusis subcrassis glancescentibus subtus rhachique grosse glandulosis ; spicis villo- 
sis laxifloris ; bracteis camosulis ovato-lanceolatis sensim acuminatis carinatis dliar 
tis caiyce brevioribus deeiduis ; dentibus calycis e basi lata aristatis villosissimis 
infra medium denticulis 2 setaceis plernmque instructis tubo campanulato pubes- 
cente grosse glanduloso subduplo longioribus ; petalis rubescentibus. — In the 
mountains near San Carlos, Tamaulipas, Berlandier coll. 942, 2372. — Petiole and 
rhachis 2-5, leaflets 1-3, lines long. Calyx teeth in fruit 3 lines long. 
VOL. V. 23 
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but the latter are from 13 to 19 in number. And the pedicels of Coul- 
ter's plant, D. sennoideSj Benth^ are sometimes nearly twice the length 
of the calyx. 

Harpalyce arborescens (sp. nov.): foliolis ovali-ellipticis utrinque 
rotundatis vel retusis glabratis subtus resinoso-atomiferis ; labiis calycis 
obtusis (18). — The same species, but with adult leaves, which are 
more coriaceous, I have from Ck)ulter*s Mexican collection, ticketed 
Harpalyce farmosa. If Mr. Bentham had possessed this when he wrote 
his little paper on Harpalyce in the third volume of Hooker^s Journal of 
Botany, probably he would have distinguished it from the original spe- 
cies, still known only by Mo^ino and Sesse's drawing. The tapering 
of the leaflets to the base might indeed have been charged to the rude- 
ness of the drawing, but the drawing plainly represents an herb, which 
Coulter's and the present specimens are hgneous. Ervendberg's mem- 
orandum states that his were taken from ^^ a small tree, growing on high 
and dry land." The specimens are poor, with very few flowers ; these 
accord throughout with the genus, except that the obovate vexillum 
bears a pair of small and rather obscure inflexed auricles. The ten 
stamens are monadelphous, with the tube cleft to the base : the anthers 
are linear and basifixed. 

Zomia diphyUa^ Pers., var. reticulata^ Griseb. (12) ; Stylosanthes 
graciUsy H.B.K.? (11) ; JSschynomene Americana, L. (16) ; Desmo- 
dium trijlarum, DC. (32, 34), B. barbatum, Benth. (31), D. incanum 
or adscendens, DC. (43), and two undetermined species (29 and 299). 

Piscidia JErythrina, L. (9); some Dalbergieous tree, but the speci- 
.mens imperfect (28). 

Centrosema Virgtnianum, Benth. (39) and 0. Plumieriy Benth. (36, 
362) ; Phaseolus TruoctUensis, H. B. K. (41) ; Stenolobium ccmdeum, 
Benth. (38), and some apparently common GcUactia (40) ; Rhynchosia 
GarihcBa, DC, with some E. minima (35), and R, reticulata, DC. (37, 
42, 311). 

Cassia hirstUa, L. (21), C. obtusifolia, L. (24), O. Humboldtiana, 
DC. (25), and G.pateUaria, DC. (14). 

Guilandina glabra, Mill. (229) ; Casparea htifolia, the Bavhinia 
htifolia, Cav. Ic t 405, the same as Berlandier's no. 2189. 

Neptunia lutea, Benth. (3) ; Prosopis (Algarobia) dnlcis, H. B. K., the 
same as Hartweg's no. 70 (319) ; Mimosa Jlorihtnda, H. B. K. (1), and 

Mimosa Ervendbergii (sp. nov.) : M. rubicauli simillima, sed villoso- 
pubescens, aculeis minoribus magis retrorsis armata, setae intei'pinnas 
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manifestae, foliola paallo majora macrone cuspidata, calyx corolla usque 
ad medium quadrifida dimidio tantum brevier, lobis bispidulis. Fruo- 
tus ignotus (2). Tbis is said to be ^ a shrubby plant, six feet high, 
growiDg in the savannas near Wartenberg"; therefore doubtless in- 
digenous. But its resemblance to the Indian M. ruincatdis is striking. 
In the absence of fruit the points above mentioned are all that are ob- 
served. The adult leaflets are 4 or 4j> lines in length. 

CaUiandra ffoustotiij Benth. (5) and O. tetragonoj Benth. (8) ; Leu- 
cana ptdverulenta, Benth. (6), mixed with some specimens of Acacia 
villosa, Willd, and A. fflabratOy Schlecht. Perhaps Lagasca's prior name 
of A, peniciUi/era belongs to and should be revived for this species (in- 
cluding .i. cuspidata, Schlecht., A. hirta^ Nutt., and A. Texefuis, Torr. <& 
Gray). The unapt name of A. cuspidata has been given by Cunning- 
ham to a received phyllodineous species. Acacia sp<zdicigera, Schlecht. 
(343) was collected with male flowers only, in a- cylindrical-oblong 
spike, the stamens monadelphous. To this species, rather than to A. 
gpluBroeephala (if the two are really distinct), should be referred Ber- 
landiei^s no. 2145, gathered between Tampico and Tula, with mature 
fruit only. The pod is similar to that of A. Ibmesiana, only even 
more thickened, oblong or ovoid-oblong, straight and pointed, 1^ to 2 
inches long, the oval and turgid seeds imbedded in pulp.* 

Pithecolobium lanceokUumy Benth. in Hook. Lend. Jour. Bot 3, p. 
198 (17) ; Biga leptcloha^ Schlecht? in flower only (4), and L erio- 
carpa, Benth., perhaps also I. XaUxpensis (10). 

The only Rosaceous plant is a RuhaSy said to climb 50 feet high, 
with the main stem an inch thick. It does not well agree with any 
species in the late Dr. Liebmann's revision of Mexican and Central 
American Bubi; perhaps it is a form oi R.fagifolitiSy Schlecht, with 
the leaves silky-pubescent underneath. 

There are two species oi Eugenia (193 and 312), the former agree- 
ing with no. 133 of Coulter's collection, from Xalapa. 

The Melastomaceas are an Arthostemma (159), Olidemia pauciflora^ 
DC. ? (138), and Conostegia Xodapends, Don, with the flower-buds con- 
spicuously acuminate (207). 

Lythrum alatum^ Pursh (300) resembles some of the northern varie- 

* Berlandier's no. 3144 is Lysihma desmostachya, Benth., in fruit. The pods are 
remarkably large, being from 5 to 7 inches long, 1^ to 2 inches broad, the flat, char- 
taceous or coriaceo-membranaceoos valves neatly falling away from the scarcely 
thickened persistent margin. 
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ties ; (Enothera tetrapterct^ Cav. (201) and (E. rosea. Ait (367) are 
common Mexican plants. 

Mentzelia asperctj L. (206) is in all collections ; Gronavta scandens, 
L. (149) is not so common, nor is 7\imera PumileOy L. (134). 

Pamflorafcetida, L. (158*^), P. serraHfbUay L. (226), and P. diffor- 
misy H. B. E. (211) ; Lagenaria vulgarisy Ser. (318) ; Sicyos angula- 
iusy L. (306), an Elaterium ? with only male flowers (258), and male 
flowers only of another Cucurbitacea (354). 

There are four species of Begonia (261, 268, 334, 370), which will 
soon be determinable by the forthcoming (15th) volume of De Can- 
dolle's Frodromus. 

Eryngium fcetidum, L. (260) and Hehsciadium leptophyUum, DC. 
(190, 256, 257) are the commonest subtropical weeds. 

Loranthus SchtedeanuSy Cham. & Schlecht is the only representative 
of that order. 

The Bubiaceas are a doubtful Spermacoce (181) ; Diodia viUosa, DC. 
(255) ; Richardsonia scabra, St Hil. (238) which, by the way, inclines 
to be naturalized in the United States, and is probably Pursh's Sper- 
macoce involucrata ; Geaphila reniformtSy Cham. <& Schlecht (232) ; 
the common Chiococca racemosoy Jacq. (241) ; Psychotna moUiSy Foir. ? 
(246) ; Randia XodapetmSy Mart. & Gal. ? (320) ; flowers of another 
Randia mismatched with leafy branches of a Casearia (329) ; Boti- 
vardia temifolia^ Schlecht (105) ; Olderdandia ( Crerontogeay Cham. 
& Schlecht) mtcrothecoy DC. (200), and fine specim^is of the follow- 
ing apparently new species : — 

Exostema Mexicanum (sp. nov.) : foliis ovalibus acuminatis basi ro- 
tundatis vel obtusis breviter petiolatis membranaceis insigniter pinni- 
nerviis ramisque glabris ; cyma corymbosa composita floribunda flori- 
busque cinereo-puberulis ; p^dicellis ovario clavato longioribus ; calycis 
limbo brevi quinquefido ; corollae (albae ?) lobis tubo sequilongis. — Ar- 
bor elata, foliis pallidis semipedalibus, corollis poUicaribus, SBStivatione 
generis, i. e. quincuncialiter imbricatis, nee valvatis,* antheris anguste 
linearibus basiflxis. Filamenta epigyna, a coroUse libera (125). 



* Weddell, in his tabular synopsis of the Eucinchoneoe assigns an aestivation of 
the valvate type to Exostema ; but it is not so in the genuine Caribbean species, nor 
in the present one, which is a manifest congener of E. Peruvianum, I know not 
Bentham's E. ocddentale, in which tiie estivation of the corolla is said to be valvate. 
The wonder is that the nianifestly imbricative aestivation in Exostema could have 
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MUreola petiolata, Torr. & Gray occurred in the collection without 
a number. Valeriana scandens, L. (357) is one of the commonest of 
Tropical American plants. 

The CompositaB of course are numerous. We have Vemonia Dep' 
peanoy Less. (46), V. Schiedeana^ Less., ex Schultz Bip. (51), V, stri" 
gosa^ Schultz Bip. in colL Linden, mixed with V. canescens, H. B. E. 
(47), and V. Hatrotdes^ DC, which is 229 of Coulter's collection (70) : 
also ElephaarUopus tomentosm, L. (79, 335) ; ElepharUosis angustifoUaj 
DC. (60) ; Distreptus spicatus, Cass. (237) ; and Lagascea loUifolia^ 
DC. (317). 

Pedis Seemanniy Schultz Bip. in Bot V07. Herald, p. 309 (137). 

Pedis IcOisquama^ Schultz Bip. in colL Mex. SchafiFh., var. Berlan- 
dieri : caule pedunculisque elongatis ; foliis interdum pinnatifido-denta- 
tis ; involucri squamis minus latis spathulato-obovatis. — Pappus in the 
ray commonly multisetose like that of the disk, but sometimes scanty. 
This is no. 3159 of Berlandier's collection, &om Nueva Leon (63). 

Ccdestina ageratoides, var. latifolia^ DC, apparently O, corymhosay 
DC also (100). 

Isocarpha oppositifolia, R. Br., the Dunantia Achyranthes of De 
CandoUe (72). 

Stevia panictdcUa, Lag., DC, which is the S. rhomhifolia and S, 
origanoidesy H. B. K., and S, nepettefolia, DC (Berlandier's no. 2273), 
not of H. B. K (50). 

Brickellia Gavanillesiij Benth., the same as no. 1247 of Berlandier's 
collection (310). 

Mipatorium divergens, Less., which is probably no more than a va- 
riety of E. conyzoides (54) ; E. graciliflorumy DC, from the character, 
but the heads are 15-fl6wered (44) ; E, ivcefoliumy L. var. /3. DC«, 
with the tips to the scales of the involucre green and decidedly squar- 
rose-spreading ; the same as no. 1948 of Fendler's Venezuelan collec- 
tion (53) ; E, coUinum, DC. (52) ; E. qriadrangvlare, DC, with the 
flowers more developed than in Berlandier's collection fr*om the same 
district (340) ; E. pgcnocephalum, Less. (E, Schiedeanuniy Schrad. &c.) 
according to Dr. Schultz (57) ; E. Berlandierij DC (56) ; and Orito- 
nia cUdeoides, DC, or Eupatorium sessile, Schultz Bip. (88, 341). 



been overlooked. This rectification of the character leaves my genus Badusa to be 
distinguished almost alone by the dorsifixed and at length versatile anthers, which 
will hardly be deemed sufficient. 
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Mlkania stuweolenSy H. B. K., which is M. gonochdaj DC. (82) ; M, 
Haugtonisj Willd., or a plant well agreeing with the character of that 
species, and with the points mentioned by Bentham in Flantse Hart- 
wegiansB ; but Ervendberg notes it as an erect plant, and the* branches 
are herbaceous (87, 222). 

Aster {OxytripoUum^ Nutt.) divaricaiusy Ton*. & Gray (81) ; Erige- 
ron scapo$um, DC (60) ; E. ( Ctenotus) lintfoUum, Willd. (93) ; and 
a species not unlike E. {Polyactidiumy DC.) delphinifoltum, but with 
entire leaves (69). 

SoUdago Canadensis^ L., var. proceroy Torr. & Gray (62) ; Bistero- 
theca Chrysopsidis, DC. (71). 

Baccharis c€erulescensy DC, a narrow-leaved variety, which is also 
B. Alamani, DC (48) ; B. rhexwtdeSy H. B. K. (44). 

Phichea subdecurrensj DC ? var. canescens ; probably a variety of 
the plant of Xantus, no. 53, fix>m Lower California (p. 160), referred to 
P. suhdecurrens ; but the leaves are larger (3 inches long by half an inch 
or more in width), the stem more winged, and both clothed with a ten- 
der white woolliness, which, being easily detached, is probably deciduous 
(343) ; also the very common P. odaratOy Cass. (50), PterocauUm vir- 
gatum, DC (59), and Salmea scandmsy DC (49, 316). 

PoJymnia maculcUay Cav., which is apparently only a variety of P. 
UvedaUa (206) ; Melampodium heterophyUumy Lag. (80) ; M. dwaricor 
tumy DC. (86), and 

Melampodium gracilsy Less. var. olicngifoUum : foliis oblongis seu 
lanceolatis nunc subintegerrimis {M, oUongifoUumy DC) nunc sinuato- 
lobads vel panduratis (92). — This is from the same district as Ber- 
landier^s plant on which M, ohUmgifolium was founded, and is clearly 
of the same species ; but the cauline leaves are mostly sinuate or pan- 
duriform, and, althou^ they are not rhomboidal, the plant is pretty 
clearly a form of M, gracile. 

Ambrosia artemisiafoUay L., one of the commonest weeds (168, 
180). 

Melananthera hastatOy Rich., a very small-leaved form, apparently 
M. oxylepisy DC. (77). 

Gymnolomta f patens (sp. nov.) : vix pubescens ; caulibus herba- 
ceis ; ramis gracilibus patentissimis oligocephalis ; pedunculis filiformi- 
bus; foliis membranaceis ovatis vel subcordatis caudato-acuminatis 
argute serratis trinerviis, petioli gracih ; involucri vix biserialis squamis 
lanceolato-subulatis disco brevioribus ; paleis receptaculi submembrana- 



Digitized by VjOOQIC 



OF ARTS AND SCIENCES. 183 

ceis rectis complicatis corolla pauUo brevioribus achenia compressa calva 
amplectentibus (95). — This is apparently a congener of Bentham's An- 
drieuxia Quitensis (an unfounded genus, as A. Mexicana is a Heliopsis) 
and of his Gymnopsis f Costartcensis, as well as of Steetz's G. vulca- 
ntcoy although the broader and emarginate-truncate young achenia are 
much compressed, and not in the least tetragonal. There is no trace of 
a pappus. Not to multiply genera upon inconsiderable characters, 
these should probably all be referred to Gymnolomia, Eunth {Gymnap- 
sis, DC, excl. Aldama). Heads in the present species 3 J lines long; 
rays 6 to 8, yellow, 4 or 5 lines long. 

Aldama {Gymnopsis, DC.) Schiedeana (98) ; var. foliis elongato-lan- 
eeolatis (99) ; and A, uniserialis, Gray, PL Wright., no number. 

Simsia lagascceformis, Benth. PL Hartw. p. 19, an DC? (378). 

Oyedcea ovalifolia (sp. nov.) : scabrida ; foliis ovalibus Utrinque acu- 
tis obsolete denticulatis scabris ; involucro disco dimidio breviori, squa- 
mis appressis inappendiculatis rotundatis. — Folia submembranacea, 
4-pollicaria, triplinervia, rete venarum laxa ; petiolo brevi. Capitula 
iis 0. verbesinoidis dimidio minora (97). — This is a true OyedoBa, the 
species well marked by the short involucre, the rounded and obtuse 
scales of which altogether want the foliacepus tips. Rays, achenia, and 
pappus much as in 0. verbesinoides, but smaller. The plant was found 
on the road between Wartenberg and Huaulta, and is said by the col- 
lector to ^ climb high up on trees " : there may have been some mistake 
about this, through some transposition of memoranda. 

Bidens tereticauJis, DC, forma foliolo terminal! angustiore (67). — 
Lessing may have been right in referring this to JB. sqttarrosa (which 
I have, as collected by Miss Alderson at Caracas, and which is also 
Fendler's no. 696), the principal difference being in the smaller size 
and greater number of the heads. The achenia are similar, and in both 
ciliate with strong divergent bristles down their whole length. For 
" apice ciliatis " De CandoUe probably meant " versus apicem," but the 
ciliation extends to the base in Berlandier's as well as in the present 
specimens. There is, however, in B. sqtmrrosa a crown of erect bris- 
tles fringing the apex of the achenium, between the awns, of which 
there is no trace in B, tereticatdis. 

Verbesina persicnefoUa, DC (84, 91), in which, as in Berlandier's 
original specimens, the leaves are not " elongato-lineari-lanceolatis " (as 
indeed the dimensions assigned by De Candolle testify), but oblong- 
lanceolate or oblong, tapermg to both ends. 
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Verbenna micropterc^ DC, only a variety of V. Virginica, L. (58). 

StemmodorUta scaberrtma, Cass, in Diet. Sci. Nat 46, p. 407. Buph- 
tkalmum tcaJbrumy Cav. Wedelia hitpida, H. B. K. lApochceta 
Texana, Torr. & Gray, FL N. Am. & Bot. Mex. Bound, p. 92. Wirt- 
genia TexanOy Schultz Bip. in Bot. Yoy. Herald, p. 804. A form 
with small heads (89). — Doubtless this is the plant upon which 
Cassini founded his genus SUmmodantia, in the description of which 
he even indicates the appendages on each side of the base of the 
achenium. So that Wirtgenia of Schultz must give place to Stemmo- 
dontttiy Cass. 

An undetermined, apparently new Composita, with the aspect and 
fertile ligules of VerhesinOj but with a chafiy pappus (78). Also Oli- 
gogge Tampicana^ DC. (85). 

Dgsodia pube$cen$y Lag*9 a mere variety of D. chrgsanthemaides, Lag. 
(379) ; TageUs lucidoj Cav. (94), and T. peduncularts, Lag. (377) ; 
and a variety of Porophgilum elltpticum, Cav. (75). 

Galea urtictBfoUa^ DC. (96) ; Tridax procumbens, L. (61) ; Helenium 
microcephalum, DC. (76) ; also a remarkable plant, which, not to multi- 
ply genera on single species, I am disposed to append to Bahia, viz. : — 

Bahia f {Antsoilemma : eligulata, anisopappa) nepetafolia (sp. nov.) : 
erecta, tomentella, corymboso-ramosa, foliis oppositis deltoideo-ovatis v. 
subcordatis grosse obtuseque dentatis incisisve subtus albo-tomentosis, 
petiolo gracili ; capitulis conferte corymbosis ; involucri squamis ovali- 
lanceolatis ; coroUis albis ; pappi paleis 3 ad latus exterius linearibus 
tubum coroUsB adaequantibus, 3-4 ad latus interius perbrevibus. — 
Folia 1-2-pollicaria, petiolo ^poUicari. Pedicelli 4-12 lin. longi. 
Capitula 4 lin. longa, multiflora, homogama. Involucrum laxum, squa- 
mis circ. 12 utrinque angustatis dorso carinatis extus tomentulosis disco 
pauUo brevioribus. Achenia gracilia, basi longe attenuata, hirsuta, 
coroUis omnibus tubulosis 5-dentatis (ut videtur albis) longiora. Pappi 
paleaB fere enerves (65). — Technically this might well enough be taken 
as the type of a new genus ; but if it had rays it would certainly be re- 
ferred to Bahia proper, of which it has the habit and whole general struc- 
ture. The white, or possibly flesh-colored flowers, with a glandular tube, 
&C., show an aflinity to FlaresHna ; — but the opposite leaves, and the 
capitellate tips of the branches of the style (which accord with Bahia § 
Eriophyllum) are quite different. The extraordinary reduction of the 
pale«B of the pappus on the side toward the centre of the receptacle is 
constant. 
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GnaphcMum polycephcdvfnij Michx., is the only Gnapbalineous plant in 
tlie collection. 

-^ Erechthites hteracifoUa, Raf., agreeing with M JUtradorensts, Schultz 
Bip. PL Lind. (360) ; Murokena lobata, R. Br. (66), and NeuroUma 
(Schistocarpha) Ltndenn, Schultz Bip. in PL Lind. ined. (45, 272); 
Gynoxys Berlandteri^ DC. (79), which according to Weddell's views 
would be referred to Senecio, notwithstanding the style ; Senecio hbatus, 
Pers., which is not only S. MUdmppianus^ DC, but probably also S. 
Tanvpicanus, DC, not of Gray, PL Wright. (90). 

Leria nutansy DC (73) and L. tntegrifolia, Cass. ? (74) ; also Pi- 
fuxropappus roseus. Less. (64). 

Lobelia (Mffbrtiana, Willd., both smooth and hairy forms, the cap- 
sule nearly all inferior (249, 808), and L, cardinaUs, L., a variety with 
almost entire leaves (160). 

Ardisia Ptckeringiay Torr. & Gray in DC. Prodr. Said by Mr. 
Ervendberg to be common in all the woods and prairies. Accords very 
well with the plant of Key West Corolla sometimes with ^ completely 
convolute aestivation, rarely quincuncial (216). 

Jacqmma racemom, A. DC. ? a form with oblong-lanceolate leaves, 
1^ to 3^ inches in length, the tube of the corolla not exceeding the 
calyx (245, 369). 

Plumhago scandens, L. (213). 

Plantago VtrginicOj L., a fertile form with the lobes of the corolla 
oonnivent over the fruit, P. Jloccosa of Decaisne being the same with 
the lobes of the corolla spreading (182). 

The Bignoniaceaa are Bignonia Andrieuxti, DC? (166) ; Amphilo- 
phtum moUe, Cham. & Schlecht., a mere variety of A, paniculatum 
(113); Tecoma stans, Juss. (103); T. hucoxyhn^ Mart (also Tahe- 
hma roseoy DC. ?), said to be " a large tree with rose-red flowers, called 
Palo, de Rosa " (329) ; an undetermined flowering plant of the order 
(195, 326) ; Martynia diandra, Glox (114). 

The Acanthaceae are a nearly stemless form of Elytraria catdescens, 
Ledeb. (173) ; Blechum Brovmeiy Juss. (294) ; JDicliptera assurgens, 
Juss. (264) ; Rhytiglossa dasgcladosy Nees ? (349) ; OryphiacarUhus 
cmgiistifolitLSy Nees? (109, by error distributed as 104); and Drejera 
WiUdenowiana^ Nees, the lower lip of the corolla merely three-lobed at 
its summit (333). 

The Verbenaceae are GaUicarpa acMwitnato, H. B. K. (212); Lan- 
tana odorataj L. (162 in part) ; a variety of L. canescens, Kunth (107) ; 
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and an undetermined Laidana said to dimb 15 or 20 feet high and to 
have orange-yellow flowers (351) ; lAppia didcisy Trev. (330) ; L. 
staehadifoUa, H. B. K (162% 313) ; L. calUcarprefoUa, H. B. K. (278) ; 
L. mpiocephaloy Cham. &> SchlechL (288) ; Z. geminatay H. B. K.^ 
(162 in part) ; Tamonea scabra, Cham. & Schlecht. (110) ; Priva 
echtnataj Juss. (148); Bouehea Ehrenbergii^ Cham., a stout form 
(280), and a variety with laciniate-toothed leaves (102) ; Stachytarpka 
dichotoma, Yahl (150) ; Petrea arboreoj H. B. K., but it is scandent, 
^ ascending to the tops of the highest trees ** (342) ; Verbena AubUtia, 
L. (236), and V. Ekrenbergianoy Schauer.? (153). 

The Labiats are Ocimum micranthum, Willd. (117, 252) ; HyptU 
eapikUa, Jaoq. (309) ; K suaveolens, Poit. (108) ; K spicata, Foit. 
(118) ; H. spicigeroy Lam., to which belongs Anderson's H. suhverti- 
ciSata, from the Galapagos (116) ; Micromeria XalapensiSy Benth. 
(106) ; Hedeoma Drummondi^ Benth. (141, 366), and SeuteHaria mi" 
cnypk^ M09. & Sesse.? (242). 

The Borraginaceae are Oordia ferrugineoj Boem. & Schult (170) ; 
HeUatropium inundatum, Sw. (165) ; £L phyUostachtfum, Torr. Bot 
Mex. Bound, p. 137, which is apparentlj If. myosotoides of Chapman's 
Flora S. U. S., and probably some old tropical species (129) ; Hdiophy- 
turn IndicufOj DC. (164) and H. parviflorum, DC. (163). 

The ScrophulariaceaB are Angelonia angngtifolia, Benth. (104) ; JRas- 
selia sarmentosoj Jacq. (223, 263), and R.juncea^ Zucc. (115) ; Stemo- 
dia parvijlora, Ait. (248) ; and S. pedunctdaris, Benth., which I sup- 
pose is also S» JaruUermSy H. B. K., and probably a variety of S. 
trifolioUOaj with peduncles an inch or an inch and a half long (267) ; 
Capraria bifloray L. (184) ; Pogostoma saxifragiBfoUcLy Schrad. (HI) ; 
Scaparia dtdcis, L. (253, 305) ; Buchnera lUhospermifoUay H. B. K., 
too near B. ehngata (117, 365) ; and Lamourauxia c&rdatay Cham. 
& Schlecht (112). 

The SolanaceaB are a single and poor specimen of Solanum Jamesii, 
Torr., perhaps S. appendiculatum, Dunal (175) ; Dunal's S. torvum<, 
var. oehraceo-ferrugineum (285) ; S. verbascifolium, L. (301) ; a single 
specimen of S. sccdn^m, Vahl. ; S. vohMe, Sw. ? (270) ; S. quadriflo- 
rum^ Mart. & Gal. ? (1426) ; iSl nudumy H. B. K.? (352) ; some com- 
mon Physalis (215) ; Oestrum dwmetorumy Schlecht. (322) ; Datura 
Stramonium^ L. (293) ; and Nicotiana plumhaginifolia^ Viv. (262). * 

* Dr. Torrey's Lippia Berlandieri, in Bot. Mex. Bound., as to the specimens ai 
Wright, &c., is not the real one, but is L, graveciens. 
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The PolemoniacesB, Gilia inctsa^ Benth., before known in Mexico as 
far south as Monterey (235, 250) ; LoBselia coccinect, Don (381). 

The Hydroleaceee, Hydrolea spinosa, L. (128) ; Nhma Jamaicerms^ 
L. (189) ; and Wigandia macrophyUa, Cham. <& Schlecht (155), the 
latter apparently a good species. In De Candolle's Frodromus, for 
^ foliis plusquam pollicaribus," we should read ^ foliis plusquam 15- 
pollicaribns." 

The Oonvolvulacese are OdUmycHon speciosumj Chois. (350) ; Jac- 
quemontia ktrstita, Chois. (157'*) ; and Evolvylus Unifolius, L. (169). 

The Gentianacese, Eustoma exaltcaum, Griseb. (259, 315) ; and JSrt/- 
thrtea Ghilensis, Willd. ? (186, 265), doubtless the Mexican plant of 
Hartweg's collection, but probably not the Chilian ; the collector notes 
the flowers of 265 as golden-yellow. 

The Apocynacese are Rauwolfia heterophyUa^ R. & S., var. puberula 
(374) ; the smooth variety of JTievetia TccotUy DC, but with the veins 
of the leaves nearly inconspicuous (327) ; an JEchites ? in flower only 
(240), and another species, an AmkHyantkera of Midler Argov., appar- 
ently a new species, in foliage, calyx, and very torose slender fruit very 
much resembling E. tenuicatdis of Spruce from the Amazon (a variety 
of AmMyanthera versicolor^ Miill. Argov.), but the leaves are pubescent 
beneath, and with a deeper basal sinus, the corolla only half as long, its 
tube fusiform, the throat above the constriction not wider than the body 
below, a squamula under each lobe of the calyx (217) ; also 

Prestonia Afexicana, A. DC. (127). In addition to the flowering 
specimens, we have in the collection a pair of follicles of this species, 
which help to complete the generic character. They are quite different 
from those of Hamadictyon^ as described by Miiller in the Flora Bra- 
siliensis, but more like those o£ If.f Mexicana, as described by De 
CandoUe from Mo^ino and Sesse's figure. They may be thus char- 
acterized : Folliculi oblongo-conici, 3-pollicares, basi fere pollicem lati, 
prurienti-hirsutissimi, pericarpio crasso. Semina oblonga, sursum at- 
tenuata, apice comosa, testa fere suberosa. 

The common Asclepias Ourassavica, L. (132), represents its order, 
along with a plant which must be Sarcostemma eleyans, Decaisne. 
But the leaves are rather broadly cordate or oblong-cordate, and tipped 
with a conspicuous cusp, the lobes of the corolla minutely puberulent 
within (174). 

But the most interesting plant of the collection, and for which' I 
am now enabled to complete the character, is the 
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OjfHntis Amertcanus (B. Br.) : dioica ; floribus arete sessilibus ebrao- 
teolatb, masculis e bractea paallo remotis ; periantbio profunde 8 - 
9-fido patentissimo, aestivatioiie contorto-imbricata ; oolomna et stylo 
modice elongatis; cuspide connectivi antheris sequilonga; plaoentis 
14-16 integris? (101). These specimens are very ioteresting, both 
as furnishing the female flowers and the habitat of this plant, both be- 
fore unknown. They were collected by Mr. Ervendberg at Warten- 
berg, in wet places in the woods. The male plant from Mr. Barclay, 
which Mr. Brown examined, was in all probability also Mexican. As 
to the male flowers, the only thing of any importance to add to Mr. 
Brown's brief account is, that they are supra-axillary, being at a small 
distance above their subtending bracts. These bracts appear to be 
much more thick and coriaceous (as also is the perianth) than in G. 
HypacystU. The flowers also are larger, and the perianth more deeply 
defl. The latter when fully deyeloped is half in inch long, and rotately 
campanulate ; in sestivation only one lobe is exterior and one interior, 
the others overlapping one another in the convolute manner. The 
stamineal column becomes a line and half long, rather longer than the 
anthers. These are from 8 to 10 in number ; their fleshy connective 
in some blossoms appear to be as much combined as in G, HypocysHsy 
while in others, probably older ones, they are less combined above, as 
Brown describes them, and radiate-fipreading. The cusp terminating 
the connective is fleshy, and of the same nature as that of the other spe- 
cies, but is prolonged and subulate, usually as long as the anther itself. 
The female flowers collected are in an advanced state. The globose 
and very closely sessile gravid ovary is close to the subtending bract ; 
the style between 1 j- and 2 lines in length ; the stigma radiate, but ob- 
scurely lobed. A cross-section of the gravid and enlarged ovary shows 
from 10 to 14 thin lamellar placentae projecting far into the cell, and 
three to five smaller ones, only slightly projecting, aU apparently simple 
(not lobed), and not approximate in pairs, covered with linear-oblong 
ovules ; and moreover the parieties between the placentas are ovulife- 
rous as (apparently) Hooker figures them in (7. dioicus. No one can 
examine the flowers without being struck (as were Linnaeus, Jussieu, 
and Brown) with their affinity to Aristolochiaceae. 

The common Boerhaavia erecta^ L. (156), and Pisonia aculeatay L. ? 
the species uncertain for want of fruit (331), represent the Nyctagi- 
neae ; and Coccoloba Humholdtii, Meisn. (364) the Polygonaceae. 

The Phytolaccaceae are Rivina Icevis^ var. pubescens, Griseb., the B, 



Digitized by 



Google 



OF ARTS AND SCIENCES. 189 

humUUf L. (142, 302, 339), and the interesting AgdesHs clematideay 
M09. & Sesse (146), of which Berlandier's no. 2367 is the female 
plant, in fruit. Concerning this genus, see Grisebach, Erlaat. PI. 
Amer. Trop. p. 4. 

Anredera scandens, Moq. (227), and the following Amarantaceas (all 
common weeds, except the first), Telanthera gracilis, Moq. (287) ; AU 
temanthera Achyraniha, R. Br. (179) ; Iresine celosioides, L. (221) ; 
Gfomphrena ghbosa, L. (140) ; Oyathvla achyranthoides, Moq. (254); 
Achyrcmthes aspera, L. (359) ; Ohamissoa dtUssima, H. B. K. ; Ama^ 
rantus panictdatus, L. (283). 

The single Laurineous plant in the collection is an interesting and 
little-known one, viz. Miscmteca capitcUa, Schlecht, with flowers and 
fruit It well accords with the published description, except that the 
cupule of the fruit (which is said to be red, and is probably somewhat 
fleshy when fresh) is not sulcate, and its border is evenly truncate. 
The fruit itself seems to be a nut rather than a berry, as may also be 
inferred from the fact that the collector took the tree for an Oak. It 
is "a tall tree" (375). 

The EuphorbiacesB are Acalypha alopecuroides, Jacq. (304) ; an un- 
determined Oroton (192), O. Elevteria, L., or near it (199, 243), and 
the male of O. trichocarpum, Ton*. Bot Mex. Bound., p. 196 (167) ; 
Dcdechampia scandens, L. (158"), and another species allied to D. con- 
volvtdoides (348), an Euphorbia near to or identical with E, hexagona, 
Nutt (157*) ; E. pilulifera, L. (133) ; and E. dioica, H. B. K, which is 
E, adenoptera, Bertol., and, according to Dr. Engelmann, E. aneeps, 
Benth., and AnisophyUum densiflorum of Klotzsch and Garke, in their 
recent dissection of the natural Linneean genus (251). 

The Urticaceae are PiUa microphylla, Liebm. (P. muscosa, Lindl., 
&c 172) ; an undetermined Ficus (332) ; Dorstenia Contrayerva, L. 
(198), and D. excentricay Moricand (123) ; the interesting CastiUoa 
elastica, Cerv. (371) ; and a Oehis (nearly of the section Mertensia, 
H. B. K.) which appears to be new, but which I am unwilling now to 
describe as such (321). 

There is a common GaUitriche (143) ; an Artanthe (234) ; Peperomia 
Berlandieri, Miq. (358) ; a Salix (178) ; Myrjica Xalaperms, H. B. K. 
(204) ; and a Querciis, the same as Berlandier's no. 2194 (346). 

The Endogenae of the collection are very few, consisting of the in- 
florescence of a ** Palm, 30 or 40 feet high, with flabelliform leaves, 
used for covering roofs, and a sweet, edible fruit," apparently the same 
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as Berlandier's 3207, probably Sabal umfn'ocuUferti, Mart. (314) ; two 
Oannace€B (274, 282) ; Bomarea htrtella, Herb. (205) ; a TiUandsia 
(276) and a Bromeliaf (372); Pantederia sagiUata, Presl. (277) ; 
Smilax moUiSy H. B. E. (325), S* platf/centra, Schlecht. ? but nearly 
unarmed (244, 336, 337), and another, perhaps the male of S. glauco- 
carpa^ Schlecht. (363) ; a TVadescaniia (275) ; Eleocharis genicuUUa^ 
L. (208) ; Panicum divaricatum, L. (281) and P. MrteUum, L. (266). 
The Ferns, separately numbered, are, Pclypodium incanum^ Sw. (8), 
P. repenSy Sw. (16), P. decutnanum, WiUd. (15), and P, h/capodiaides^ 
L. (9) ; tjlymnogramme {HemionitU) palmdta, L. (6) ; Oheilanthes 
elongatOy Willd. (19) ; Addantum Ohilense, var. hirsutum, Hook. (11), 
and A, teneruniy Sw. (17) ; a variety of Pteris aquilina, L., nearly P. 
caudata (4), and P. grandifoUoj L. (5) ; Asplenium pumUum, Sw. 
(10) ; Phegopteris tetragana, Mettenius (2, 13, 14) ; Asptdium trifo- 
Uatum, Sw. (1) ; ATiemia adianiifoliay Sw. (3) ; and Lygodium Mexi- 
canumy Presl. (7). 

5. Note on the Genus Graphephorum^ Desv., and its Synony- 
my. By Asa Gray. 

This communication announced the discovery by Dr. Charles Pick- 
ering, in August last, at the Falls of the Riviere du Loup, in Lower 
Canada, of the '* Aira mdieoides " of Michaux, on which Desvaux and 
Beauvois founded the genus Graphephorum ; also that the Dupontia 
Cooleyiy of the second edition of Gray's Manual of the Botany of the 
Northern United States, proves to be a large variety of the same spe- 
cies. Carrying out the view indicated in the Manual, Dr. Gray pro- 
poses to dispose the genus — so extended as to include Dupontia^ B. 
Br., Scolochloa of Link, and Arctaphila of Ruprecht — as follows : — 

Genus GRAPHEPHORUM, Desv., Beauv. 

GraphephoruM, "Desv.," Beauv. Agrost. p. 76, 1. 15, f. 8 (1812) ; " Desv. Jour. Bot. 
ann. 1813, p. 71 "; Kanth, Ennm. 1, p. 250, & Suppl. p. 193, t. 14, f. 9 (pistil- 
lam et squamnliB) = G, melicoides, Desv. (Aira mdicoides, Michx.). 

Dupontia, R Br. App. Voy. Parry, p. 190 (1824) = D, Fischeri, R. Br. 

Scolochloa, Link, Hort. Berol. Descr. 1, p. 136 (1827) = 5. festucacea. Link {Arun- 
dofestucacea, Willd. Festuca borealis, Mert. & Koch. F. arundinaeea, Lilijeb). 

Dupontia et Arctophila (sub Poa\ Rupr. Fl. Samoj. (in Beitr. Pflanz. Russ. Reiches, 
2), p. 62, 64, t. 6 (1845) = Spp. plur. 

Flumima, Fries, Summ. Veg. Scand. 1, p. 247 (1845 s. 1846) =F. arundinacea. 
Fries, seu Fesiuca horealis, Mert. & Koch. 

Scolochloa (Link), Dupontia (R. Br.), et Colpodium § Arctophila (C./ulvumat C. 
pendulinum), Griseb. in Ledeb. Fl. Ross. 4, pp. 385, 386, 393 (1853). 
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§ 1. Paleae finniores, inferior nervis 7 pl^minulis : glamae flores 3-4 
sequantes. — Scolochloa. 

1. G. PBSTUCACEUM. Arundo festucocea^ Willd. Festuca horealis, 
Mert & Koch.; Hook. Fl. Bor. Am. 2, t 231. Scolochloa festucaeeay 
Link, Griseb. Fluminia arundinacea^ Fries. 

§ 2. Bhachis spiculae etiam barbata ; glomad scabrsB, inaequales, flores 
3-4 subaequantes. — Gbaphephobum, Desv. 

2. G. MELicoiDES, Beany. L c. Aira melicoides, Michx. 

Var. MAJOR. Dupontta CooUyi, Gray, Man. Bot N. U. 8. ed. 2, p. 
556. (Caryopsis libera !) 

§ 3. Paleae tenuiores ; glumsB flores 2-3 subsequantes. — Dupontia. 

3. G. FisCHERi. Dupontia Fischerij R. Br. Poa {Dupontia) peU 
ligerc^ Eupr. 1. c. 

Var. PSiLOSANTHUM. Poa {Dupontia) psilosanthay Bupr. 1. c Du- 
pontia psilosantha, Rupr. 1. c. t. 6 ; Griseb. 1. c 

§ 4. Glumae spicula 2 - 7-flora breviores ; flores parvuli. — Aecto- 

PHILA. 

4. G. FULVUM. Poa ffdva, Trin. Poa {Arctophila) ftdva^ sclero- 
clada, latijlora, ^ pcBcilantha^ Rupr. ex Griseb. Cflyceria fuha, 
Fries. Golpodium {Arctophila) fulvum, Griseb. 

5. G. PENDULiNUM. Poa pendultna, Fl. Dan. t. 2343. Poa {Arc- 
topkHa) dejlexa, remotifloraj Sf similis, Rupr. Glyceria pendulina, 
Loestad. Golpodium {Arctophila) pendulinum, Griseb. 



Fftnr Imndred and ninety-second nteeting^. 

February 4, 1861. — Monthly Meeting. 

The President in the chair. 

In accordance with the vote passed at the last preceding 
monthly meeting (vide p. 112), the Academy convened at the 
house of the venerable Josiah Quincy, upon the occasion of his 
entering his ninetieth year. The Academy by its President 
offered an appropriate address to Mr. Qumcy, who responded 
in some interesting remarks, and the Academy was addressed 
upon the occasion by the President of Harvard University, the 
Hon. James Savage, and Professor W. B. Rogers. 
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Fomr Homdred and alMetj'-tlUrd ■teetlMC. 

March 12, 1861. — Monthly Meeting. 

The President in the chair. 

Professor Horsford exhibited excellent drawings, by Mr. 
Hand, of New York, of magnified dissections and preparations 
of the grain of wheat, especially of the coats and superficial 
portion or brarij which has been long since ascertained to 
contain the principal part of the gluten, this indicating the 
importance of retaining as much of the bran in the bread as 
possible. 

Professor 0. W. Eliot read the following paper : — 

On the ChromcUe of Chromium^ and analogous Chromates, 
with a New View of the Constitution of the Black Oxide 
of Manganese. By Frank H. Storer and Charles W. 

EUOT. 

L Chromatb op Chromium (CrgOs CrOs). 

1. When a solution of monochromate of potash is mixed with a solu- 
tion of any ter-salt of chromic oxide, the mixture immediately becomes 
brownish red, a bright brown precipitate subsides, and when this pre- 
cipitate has been completely deposited, the liquid separated by filtration 
will present the clear yellowish-red color of bichromate of potash. The 
chrome salt may be chrome alum, or sulphate of chromic oxide, or hy- 
drated sesquichloride of chromium, and, if a sufficient excess of chro- 
mate of potash be added to the solution, the precipitate* and the filtrate 
will present the appearances described. This filtrate may be evaporated 
and crystallized ; the resulting crystals will be a mixture of bichromate 
of potash and of sulphate of potash or chloride of potassium, as the case 
may be : often crystals of monochromate of potash will also present 
themselves. We prepared the precipitate for analysis by mixing a 
solution of chrome alum with an excess of monochromate of potash. 
The brown precipitate was washed with cold water : the color of the 
wash-water, at first bright yellow, became gradually paler, but never 
colorless. Twice in the course of the seven days during which the wash- 
ing was cojQtinued, the precipitate was transferred from the filter to a 
mortar, stirred up with water, and thrown upon a fresh filter. This pro- 
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cess deepened the yellow color of the wash-water in each case. It being 
quite evident that the color of the wash-water was due to chromic add 
abstracted from the precipitate, the washing was stopped on the eighth 
day, the precipitate was dried at 50^ to 55^, and analyzed as follows. 
A portion was dissolved in very dilute nitric acid by the aid of a gentle 
heat ; the color of the solution was a red brown. Ammonia, added in 
very slight excess to this solution, kept at the boiling point for half 
an hour, produced a brownish-green precipitate of chromic oxide, which 
looked the browner because it floated in a bright yellow liquid. This 
precipitate was filtered off and thoroughly washed with hot water ; it 
then presented the common appearance of chromic oxide, and was 
ignited and weighed in the usual manner. The filtrate from this pre- 
cipitate and the wash-waters were concentrated by evaporation, and 
acidified with acetic acid. Acetate of lead then precipitated the whole 
of the chromic acid contained in the yellow liquid, and afler the sub- 
sidence of the precipitate the supemieitant liquid was perfectly colorless. 
The chromate of lead was washed and weighed on a tared filter as 
usual. The result of the analysis was 

CrOs = 16.27 per cent 

Cr,03 = 46.43 « « 

Water = 37.30 " " (by difference). 

This examination showed, first, that the washed precipitate was a 
compound of chromic acid and chromic oxide ; secondly, that it was 
more basic than any supposable definite compound of these two bodies ; 
thirdly, that the prolonged washing removed chromic acid fix>m the sub- 
stance originally precipitated. To study the effect of the washing 
upon the precipitate, we prepared a considerable quantity of the brown 
precipitate by mixing a concentrated solution of pure chrome alum 
with a large excess of a concentrated solution of monochromate of 
potash. The precipitate as first collected upon the filter of course re- 
tained a considerable quantity of the bichromate of potash, chromate of 
potash, and sulphate of potash which existed in the filtrate. The pre- 
cipitate was quickly rinsed with cold water until these mechanically 
adhering salts seemed to have been removed. During this short wash- 
ing the substance underwent no change in color or in any other exter- 
nal property. A portion was now removed from the filter, air-dried 
on a brick, and submitted to analysis (analysis a). The rest of the 
precipitate was washed for six hours with cold water ; another portion 
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b. 


c. 


45.26 per cent. 


65.17 per cent. 


15.12 " « 


8.87 « " 


39.62- " " 


25.96 " " 
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was then taken from the filter, air-dried, and analyzed (analysis b). 
Through the remainder (perhaps two teaspoonfiils) of the precipitate 
five litres of water were passed ; another portion was then dried at 
100® and analyzed (analysis c). When dried at 100® the precipitate 
is much less readily soluble in dilute nitric acid, than when not so 
heated, but the difficulty is easily oyercome. The method of analysis 
was that described above. 



a. 
CrjOa 39.69 per cent 

CrOg 22.42 « « 

HO(bydiff.)37.89 « « 

A comparison of these three determinations teaches that the abstraction 
of chromic acid by washing with cold water stops at no definite point, 
and probably has no limit except the complete change of the original 
precipitate into chromic oxide. The composition of the substance a 
must be a close approximation to the composition of the original pre- 
cipitate, for the slight rinsing which was intended merely to remove 
the chromates belonging to the filtrate could hardly have abstracted 
much of its combined chromic acid. In the chromate of chromium 
whose formula would be CraOg CrOg, the ratio of the chromic oxide to 
the chromic acid would be that of 3 : 2 ; and we find that the ratio of 
the chromic oxide to the chromic acid in analysis a is but little larger 
than that of 3 : 2. The substance a is probably therefore a chromate 
of chromium of the formula CrjOs CrOs, from which a little of the chro- 
mic acid has been removed by washing. 

Assuming for the present that the precipitate produced by the reac- 
tion of chrome alum on monochromate of potash is in truth this chro- 
mate of chromium, let us inquire into the nature of the reaction between 
these two salts by which this precipitate could be formed, and bichro- 
mate of potash left in the filtrate. Concentrated solutions of pure 
chrome alum and of pure monochromate of potash were prepared of 
known strengths, in order to determine the amount of either solution 
required to produce a precipitate in the other. A single drop of chrome 
alum solution produces an immediate and permanent precipitate in the 
chromate solution ; but if the process be reversed and the solution of 
monochromate of potash be dropped into the alum solution, no perma- • 
nent precipitate is formed till an apparently large excess of chromate 
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of potash has been added. By accurate qoantitatiye experiments we 
have proved that fiye equivalents of chromate of potash must be added 
to one equivalent of chrome alum to effect precipitation. If a less 
quantity be added, any precipitate which may form will at once redis- 
solve when the mixture is made complete by agitation.* The reaction 
between the two salts may therefore be expressed by the formula, 

5(KOCr03) + KOS08,Cr,0,3S08=4(KOSO,) + 2(K02Cr08) 
+ Cr303Cr08, 

and if to one equivalent of chrome alum more than five equivalents of 
chromate of potash be added, the excess above five remains inactive. 

a:(KOCr08) + KOS08,Cr2083S08=4(KOS08) + 2(K02CrO,) 
+ CrA CrOa +(x — 6) (KO CrOa). 

K any other normal salt of chromic oxide be used, a similar formula 
will express the reaction ; thus : — 

Cr2a3 + 5 (KO CrOa) =3 (K CI) +2 (KO 2 Cr03)+ CrA CtO,. 

CrA 3 SO3 + 5 (KO CtOs) = 3 (KO SOg) + 2 (KO 2 CrO,) + 
CrACrOa. 

With the exact proportions of chrome alum and chromate of potash 
which are by the formula necessary for the precipitation of chromate of 
chromium we prepared a quantity of the precipitate for a second series 
of analyses in corroboration of analyses a, b, and c. The precipitate 
thrown upon a filter was very slightly rinsed with cold water, a por- 
tion of it was taken off, pressed between folds of filter-paper under 
heavy weights, and air-dried for analysis (analysis d) ; the rest of the 
precipitate was washed for six hours till no trace of the filtrate could 
possibly be supposed to be retained by the precipitate, when another 
portion' was taken out for analysis, pressed, and air-dried (analysis e) ; 
lastly five litres of water were passed through the remaining precipi- 
tate, which was then dried at 100° and submitted to analysis (analy- 

* In this connection we wonld call attention to the inaccuracy of the statement 
made by Berzelias in his Traits de Chimie, (Paris, 1846, Vol. n. 307), to the 
effect that a compound whose formula is Cr203 3 CrOs is precipitated, when a few 
drops of the solution of monochromate of potash are added to the solution of a 
neutral chrome salt No permanent precipitate whatever is produced under these 
circumstances, aa any one may satisfy himself by repeating the simple experiment 
described above. 
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44.01 per cent. 
19.88 « « 


59.83 per cent 
13.43 " " 


86.11 « « 


26.74 « « 
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sis/). The process of analysis was the same described above^ and the 
results were as follows : — 

Analyses. 

OjO, 38.85 per cent. 

CrOa 25.91 « « 

HO(bydiff.)35.24 « « 

This set of analyses corroborates the first series in every respect, and 
the ratio of the chromic oxide to the chromic acid of the substance d is 
almost precisely the ratio 3 : 2 of the chromic oxide to the chromic acid 
in the chromafe of chromium CrgOs CrOa. We again see tha0N;here is 
no definite limit to the removal of. chromic acid by prolonged washing, 
and that the substance may be readily made more basic than any imag- 
inable definite compound of chromic oxide and chromic add would be. 

In these analyses the precipitates had been somewhat washed before 
any analysis was made ; it remained to analyze the substance precipi- 
tated with so much of the adhering filtrate as could not be removed by 
pressure between folds of filter-paper without washing. One precipi- 
tate (analysis g) was prepared by mixing a solution of one equivalent 
of chrome alum with eight equivalents of chromate of potash in solu- 
tion, and a second by mixing a solution of one equivalent of chrome 
alum with sixteen equivalents of chromate of potash in solution (analy- 
sis A). In both cases the solutions used were concentrated and the 
precipitates air-dried. The method of analysis which we had hereto- 
fore employed was open to one objection, — a trace of chromic oxide 
was liable to be dissolved in the excess of ammonia, to be again sep- 
arated when the filtrate and wash-waters from the chromic oxide pre- 
cipitate were concentrated by evaporation, and the process would obvi- 
ously be altogether inadmissible in any case where the sulphates of the 
mother-liquor had not been removed by washing before submitting the 
precipitate to analysis, since sulphate of lead would be formed and 
vitiate the determination of the chromic acid. We therefore 'resorted 
to Rose's method of separating chromic oxide from chromic acid, by 
means of the nitrate of the suboxide of mercury.* The solution of the 
substance to be analyzed in dilute nitric acid was nearly neutralized 
with carbonate of potash, and when the carbonic acid had been allowed 
sufiicient time to escape, nitrate of the suboxide of mercury was added, 

"* Handbach-der Analytischen Chemie, (Braunschweig, 1851,) II. 379. 
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the precipitate filtered off, washed, strong^ly ignited, and the chromic 
add calculated from the pure chromic oxide which remained. To the 
filtrate from this first precipitate ammonia in excess was added, and the 
washed precipitate, strongly ignited, was the chromic oxide contained 
in the original substance. 

Analyses. 

g. h, 

CrjOg 33.06 per cent. 33.54 per cent. 

CrOa 32.03 " « 30.53 « " 

HO (by difference) 3491 « " 35.93 « « 

It is quite evident from these analyses that the precipitate caused by 
mixing chromate of potash with a neutral chrome salt cannot contain 
more than one equivalent of chromic acid in combination with its chro- 
mic oxide, since in the above determinations the chromic acid is nearer 
one equivalent than two with reference to the chromic oxide found, in 
spite of the fact that the considerable amount of chromic acid which, 
combined with potash, has adhered mechanically to the precipitate, is 
thrown down by the nitrate of the suboxide of mercury, together with 
the chromic acid which was originally united to the chromic oxide. 
But the fact that the substance under examination cannot be purified 
by washing without altering its constitution, renders it impossible to 
ascertain the exact composition of the body by the methods of analysis 
heretofore used, or by any similar methods ; for this purpose the pro- 
cess U3ed by Yogel * in analyzing this same substance, obtained by him 
from a different source and miscalled CrOs, is admirably adapted. The 
precipitate examined by this method was not washed at all, but was 
simply dried by pressure between folds of filter-paper and exposure 
to the air. A weighed portion was placed in the bulb of a reduction- 
tube, with which a weighed chloride of calcium tube was connected ; a 
current of dry au: was then drawn through the apparatus, and the re- 
duction-t\;ibe was cautiously heated till all the water of the precipitate 
had been absorbed by the weighed chloride of calcium tube, the heat 
finally rising to dull redness. The salts with which the precipitate 
under examination was contaminated were sulphate of potash, bichro- 
mate of potash, and a little chromate of potash, and since the solutions 
from which the precipitate was prepared were concentrated, it was to be 

* Jour, pr Ch., LXXVII. 484 (1859). 
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expected that a considerable quantity of these salts would adhere to the 
precipitate ; but since all these salts are fixed at a low red heat, they 
were not altered by the heat to which the precipitate was exposed. 
The rest of the precipitate must have lost by the ignition all its water 
and all the oxygen over and above that necessary to the constitution of 
chromic oxide. By subtracting the weight of the water collected from 
the total loss by ignition, the weight of the oxygen expelled is obtained. 
The ignited residue was then washed out of the bulb of the reduction-' 
tube, digested in hot water, thrown upon a filter and washed with hot 
water till only pure chromic oxide remained ; lastly, this oxide was 
ignited and weighed. By subtracting the weight of the chromic oxide 
from the weight of the whole ignited residue, the weight of the soluble 
salts which adhered mechanically to the precipitate was obtained. The 
following are the figures of an analysis by this method : — 

Weight of reduction-tube -f* precipitate 10.8848 gram. 

" " " 9.6136 « 

" « precipitate 0.7712 " 

Weight of reduction-tube after ignition 10.2673 " 

Loss by ignition • 0.1175 " 

Weight of residue 0.6537 " 

Weight of CaCl tube after ignition 17.4196 « 

" •* " before « 17.3204 " 

" " water 0.0992 " 

" " oxygen=.1175— .0992= 0.0183 « 

Weight of crucible + CrgOa 13.1275 « 

" « « -ffilterash 12.9601 " 

« CrsOa 0.1674 « 

« " soluble salts = .6537 — .1674= 0.4863 « 

In the compound whose formula is CraOs CrOs, the ratio of the number 
of atoms of oxygen to the number of atoms of chromium is that of 2 : 1. 
By adding another equivalent of oxygen to the chromic oxide found, 
we shall make the ratio of the atoms of oxygen to the atoms of chro- 
mium that of the compound CrjOa CrOa. Hence the proportion. 

(Equiv. CrA) (Equiv. O) = (OjOa found) (1 equiy. O) 
76.48 : 8 =0.1674 : a; = 0.0175 
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# 

If the original precipitate was the compound whose formula is 
CrgOg CrOg, the loss of oxygen by ignition would have been 0.0175 
gram. ; the actual loss was 0.0183 gram., being within 0.0008 gram, 
of the theoretical amount. A loss of eight tenths of a miUigramme 
in the water determination would of course account for this very 
small excess of oxygen. 

A second analysis by this method of a precipitate containing a 
smaller proportion of soluble salts corroborated the first determination 
in every respect, and left no doubt that the true composition of the 
precipitate produced in the aqueous solution of a neutral salt of 
chromic oxide by the solution of chromate of potash is represented 
by the formula CrgOs CrOa. 

2. Schweitzer* observed that, when nitric oxide is passed through a 
moderately dilute solution of bichromate of potash, a brown precipitate 
separates after some time, especially if the liquid be slightly warmed. 
He did not analyze the substance, but remarks that it presents all the 
appearance of the brown oxide of chromium (so called). We pre- 
pared this compound by passing a stream of nitric oxide through a 
very dilute solution of bichromate of potash (a strong solution will not 
give the reaction so readily, if, indeed, at all) for three hours ; in a few 
minutes the liquid became dark-colored and ceased to be transparent, 
but after standing . twenty-four hours, during four of which it had 
been gently heated, there was still no apparent deposit ; it was again 
warmed, and after sixteen hours more a slimy red-brown deposit was 
found at the bottom of the Y^ssel. During forty-eight hours longer 
this deposit was allowed to accumulate, when the supernatant liquid 
was decanted and the precipitate thrown upon a filter. The decanted 
fluid continued to deposit very slowly this red-brown matter for days 
and weeks ; indeed, in this, and several similar experiments, we have 
found no limit of time to the continuous, though very gradual, accumu- 
lation of this deposit. The slimy precipitate which had been filtered 
off was washed with hot water for twelve hours, the water at first 
coming through of a dark-red color, but growing gradually paler till it 
retained only a feeble yellow. The washing was continued for a week 
with cold water, and more than nine litres of water passed through the 
small precipitate. Whenever the color of the wash-water became so 

* Joar. Pr. Ch., XXXIX. 269 (1846). 
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pale as to be hardly perceptible except with a considerable thickness 
of liquid, it was only necessary to transfer the precipitate to a mortar, 
rub it with water and throw it upon a fresh filter, in order greatly to 
intensify the yellow color of the filtrate. Believing that the chromic 
acid which colored the wash-water was derived from the decomposition 
of the precipitate, we stopped the washing on the eighth day, dried the 
precipitate at 50^ - 55*^, and analyzed it by the first method described 
above. The color of the solution of the substance in dilute nitric acid 
was red-brown, and of the precipitate produced by ammonia, dirty 
green, which washing changed to the usual color of chromic oxide. 
The result of the analysis was, — 

CraOg = 53.31 per cent 

CrOs =18.64 « " 

HO (by diflFerence) = 28.05 « " 

In regard to the ratio of the chromic oxide to the chromic acid, this 
result is very much like that of the first analysis given above (page 
193), and leads to the same conclusions, viz. that the original precipi- 
tate is a compound of chromic oxide and chromic acid^ from which 
prolonged washing abstracts chromic acid to an indefinite extent We 
next prepared a new precipitate by passing nitric oxide through a di- 
lute solution of bichromate of potash, and, without washing it at all, 
pressed it between folds of filter-paper, dried it by exposure to the air, 
and analyzed it by Rose's method, above described, with the following 
result : — 

Cr208 = 28.55 per cent 

CrOs =29.33 « " 

HO (by difference) = 42.12 " « 

The object of this analysis was to prove that, even when the precipi- 
tate was contaminated with the chromates of the filtrate, the proportion 
of the chromic add to the chromic oxide fell far below that which 
would exist in a compound containing two equivalents of chromic acid 
to one of chromic oxide, thus making it probable that the true formula 
of the precipitate is CraOs CrOs. 

To determine the exact proportions of chromic oxide and chromic 
acid in the original substance evidently requires a different process of 
analysis, and the third method of analysis described above is applicable 
to this purpose, with this advantage over the case to which we first 
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applied it, that Ibe precipitate separates from such a dilute solution aa 
to carry but a small proportion of soluble salts into the wholly un« 
washed deposit. The following are the figures of such an analysis of . 
the precipitate pressed between folds of filter-paper without washing, 
and air-dried. 

Weight of the reduction-tube -|- precipitate 9.1856 gram. 
" « « . 8.5520 « 



" " precipitate 


0.6336 


" « reduction-tube after ignition 


8.9342 


Loss by ignition 


0.2514 


Weight of residue 


0.3822 


Weight of CaCl tube after ignition 


17.6352 


" « « before « 


17.4210 


" " water 


0.2142 


" « oxygen = .2514 — .2142 


.0372 


Weight of crucible -f- CraOg 


35.0227 


" " " -f filter ash 


34.7345 



« " CrA .2882 " 

« « soluble salts = .3822 — .2882 = .0940 " 

(Equiv. CrA) : (Equiv. O) = (CrA found) : (1 equiv. O). 

The proportion 76.48 : .8 = .2882 : x = .0302 gives the theoreti- 
cal amount of oxygen necessary to bring the chromic oxide found up to 
the composition expressed by the formula CrgOa CrOg at 0.0302 gram. ; 
the oxygen actually found was 0.0372 gram., being seven milligrammes 
in excess of the theoretical amount. When it is remembered that the 
unavoidable loss in the water determination, however small, tends to 
increase the amount of oxygen found, and that the loss in the chromic 
oxide determination tends to decrease the theoretical amount of ox- 
ygen, a discrepancy of only seven milligrammes will be considered 
allowable. A second analysis of the same precipitate by the same 
method gave even a nearer result, viz. : — 

Oxygen required to raise the CrgOj found to the 

composition CrA CrOs 0.0235 gram. 

Oxygen actually found 0.0264 « 

These two analyses, in connection with the preceding determinations 
by the other methods, seem to us to prove conclusively that the precip- 
itate produced by passing nitric oxide through a solution of bichromate 
VOL. V. 26 
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of potash is a chromate of cbromic oxide, having the formula CrgOs 
CrOg. Schweitzer expressed his conception of the reaction by the 
formula 

4 (KO 2 Cr03) + 2 N03 = 2 (KO CrOs) +2 (KO NO,) + 6 (CrOj) ; 
we shall write it, in accordance with the results of our analyses, 
2 (KO 2 CrOa) + NO, = KO NO5 + KO CrOg + Cr A CrO,. 

3. The same partial reduction of the chromic acid in bichromate of 
potash, which in the reaction just described is effected by nitric oxide, 
may be accomplished by alcohol with the aid of light. The precipitate 
so produced has been analyzed by Vogel,* who assigns to it the com- 
position which would be expressed by the formula GrgOs CrOs, though, 
for reasons hereafter to be considered, he seems to prefer the formula 
CrOj. The precipitate thus obtained by alcoholf is identical in color 
and texture with that produced by nitric oxide, or by the double re- 
action between a neutral salt of chromic oxide and monochromate of 
potash. It is unnecessary in this connection to refer to the well-known 
reduction of aqueous chromic acid by sulphurous acid, by certain or- 
ganic acids, by alcohol, and by paper ; light and heat facilitate the re- 
duction, and the brown chromate of chromic oxide is often produced 
when the reduction is but partial, t 

4. Again, the chrefmate of chromic oxide may be obtained by the oxi- 
dation of the hydrate of chromic oxide. When pure hydrated chromic 
oxide is treated with chlorine water, the oxide is converted into the 
brown chromate of chromic oxide, provided that the quantity of chlo- 
rine water be not sufficient to effect the solution of the chromate of 
chromic oxide formed in the chlorhydric acid which results from the 
reaction. Of course, the chromate of chromic oxide cannot be pire- 



* Jour. pr. Ch., LXXVII. 482, (1859,) and Dingler's Polyt. J., CLHI. 391. 

t We desire to correct a serions misprint in Vogel's note, as given in the Jonmal 
fiir praktische Chemie (LXXVII. 482), and thence transferred into Kopp & 
Will's Jahresbericht fur 1859, p. 171. In the second line of the Article, " Ammo- 
niak *' should be " Alkohol.*' We trust this correction may save others the trouble 
we took before it occurred to us that the error was a typographical one, in endeav- 
oring to verify or account for the marvellous statement that bichromate of potash 
was reduced by ammonia. The word is correctly printed in the abridgment of the 
same article given in Dingler's Journal, CLIU. 391. 

t Gmelin's Handbook (Cavendish Soc. Ed.), IV. 119. 
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pared for analysis in this way, because a mixture of substances is the 
result to be expected from the incomplete reaction. Again, the partial 
oxidation of hjdrated chromic oxide may be effected by exposing it for 
a long time to a temperature above 200^, but below redness, with free 
access of air.* 

The most precise statement on this subject has been made by Krii- 
ger, t whose main purpose was to prove that the glowing of ignited 
chromic oxide was due to the sudden escape of oxygen absorbed at a 
lower temperature, but who inciden^dly maintains that this absorption 
of oxygen gives rise to a definite oxide of chromium whose formula is 
Cr02. We think to be able to show, first, that no definite compound 
whatever is formed during this imperfect oxidation ; secondly, that the 
substance which really results from the prolonged heating contains 
chromic acid, and is an indeterminate approximation to the body whose 
formula is OsOs CrOs* It is obviously impossible to expose all parts 
of a substance in powder, like the hydrated chromic oxide, to the uni- 
form action of the same quantity of air at the same temperature for 
the same time, and the limits of temperature between which the de- 
sired absorption of oxygen will take place most readily are not very 
clearly defined. Under these circumstances we should expect to ob- 
tain, not a definite compound, but a mixture, and the figures of Ejiiger's 
own analysis fully confirm this expectation. Kriiger found 63.70 per 
cent of chromium and 36.30 per cent of oxygen in the body which 
he analyzed ; the supposed oxide of chromium, CrOs, would contain 
62.12 per cent of chromium, giving a discrepancy of 1.58 per cent 
between the chromium of Kriiger's substance and the chromium of 
the imaginary Cr02. This does not seem an inadmissible error, till we 

* The partial conyersion of chromic oxide into chromic acid by gentle roasting 
seems to have been applied in the arts years ago. Cooley, in his Cyclopaedia of 
Practical Receipts, (London, 1845, p. 263,) describes Charles Watt's process of 
preparing chromic acid from the oxide of chromium precipitated by lime from the 
residual liquor of the process of bleaching with chromic acid. The precipitate was 
heated eyenly in a thin layer on a flat iron plate, with frequent stirring, till the mass 
assumed a yellow color. If too much heat was employed, the product of this op- 
eration was easily decomposed, assuming a green color. This process was appar- 
ently a true conyersion of chromic oxide into chromic acid by roasting, and should 
not be confounded with the method of preparing chromate of lime described by 
Jacquelain (Ann. de Ch. et de Phys., [3.] XXI. 478), in which a mixture of lime 
and chrome-iron ore was heated to redness in a reyerberatory furnace. 

t Jour. pr. Ch., XXXII. 383, (1844,) and Pogg. Ann., LXI. pp. 219, 406. 
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observe that the whole difierenoe between the chromiam in chromic 
oxide (68.62 per cent) with which Eriiger began, and the chromium 
in the supposed higher oxide CrOi (62.12 per cent), is only 6.50 per 
cent, and that his error of 1.58 per cent in the amount of chromium is 
therefore nearly twenty-five per cent of the whole difference between 
the bodies CrsOa and CrO^ With so fiital a discrepancy between the 
actual and the theoretical figures, it is of course impossible to main- 
tain that a definite oxide is obtained by such an indefinite process. 
We pass to the second point, the existence of chromic acid in imper- 
fectly oxidized chromic oxide. EriLger thought to disprove the pres- 
ence of chromic acid by heating the substance with sulphuric add and 
common salt ; no chromate of chloride of chromium being visible, he 
inferred the absence of chromic acid. This test is at best but an un- 
satisfactory <»ie when applied to a very insoluble substance containing 
only a small proportion of chromic acid, and there seems to be no 
reason for tnisting to a coarse reaction in a difficult case when very 
delicate tests are at hand. By heating hydrated chromic oxide for ^ve 
hours to a temperature varying between 200^ and 210^ we obtained a 
brownish black powder, which dissolved with great difficulty in dilute 
acids, communicating a dark yellow color to the liquid. Digested with 
water, the powder yielded a partial solution of a bright yellow color, 
and this solution gave a very marked reaction for perchromic add with 
the solution of peroxide of hydrogen.* When quid^ly boiled with an 
aqueous solution of chloride of ammonium, the filtered solution was 
bright yellow, and gave the reaction of perchromic acid with peroxide 
of hydrogen. Would it not be difficult to explain this effect of aqueous 
chloride of ammonium on the brown powder on the supposition that its 
real composition was represented by the formula CrOs ? Ejiiger en- 
deavored to strengthen his position with regard to the absence of chro- 
mic acid, by heating with common salt and sulphuric acid a predpitate 
prepared by mixing bichromate of potash, sulphate of chromic oxide, 
and ammonia, and finding as before no chromate of .chloride of chro- 
mium ; he used the precipitate in one experiment air-dried, in another, 
dried at 110^. This predpitate was probably a mixture of chromic 
oxide with the chromate of chromic oxide, and, unless the last ingre- 
dient was present in very small proportion, it should have readily pro- 
duced chromate of chloride of chromium. From a portion of the pre- 

* Storer, Proc. Amer. Acad., IV. 138 ; Jour. pr. Ch., LXXX. 44. 
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cipitate used in analysis j^ we obtained without difficulty the red chro- 
mate of chloride of chmmium by heating it with chloride of sodium and 
strong sulphuric acid. We shall have occasion to cite below a similar 
experiment upon an anhydrous mixture of chromic oxide and chromic 
acid, obtained by gently igniting the nitrate of chromic oxide, in which 
the chromate of the chloride of chromium was very readily obtained. 
Belying on the yellow color imparted by the substance under examina- 
tion to water and to chloride of ammonium, and on the ready exhibition 
of perchromic acid by means of peroxide of hydrogen, and explaining 
Kniger's failure to obtain chlorochromic acid by the fact that only a 
very small amount of chromic acid proportionally exists in the mixture, 
we conclude that, by long heating in the air, a part of the chromic oxide 
is converted into chromic acid, which instantly combines with other 
chromic oxide, and that the end of this process, seldom if ever attained, 
is the conversion of the whole mass into the chromate of chromic oxide, 
CrA CrOg. 

5. Many chemists, among whom may be mentioned Yauquelin, Berze- 
lius, Ddbereiner, and Thomson, have tried the experiment of gently ignit- 
ing the nitrate of chromic oxide, or, what amounts to the same thing, of 
evaporating to dryness nitric acid in contact with metallic chromium or 
hydrated chromic oxide, and moderately heating the residue. Some, 
like Berzelius,* have thought that they obtained in this way a definite 
oxide of chromium, intermediate between chromic oxide and chromic 
acid, and answering to the formula CrOg ; others, like Vauquelin,t have 
imagined that they obtained chromic acid by repeated evaporation of 
nitric acid with chromium, or have believed, with Thomson I and Gro- 
don,§ that a great part of the green oxide was converted into chromic 
acid ; while others still have maintained, with Dobereiner, || that the 
chromate of chromic oxide was formed by the decomposition of the 
nitrate. 

In order to a clear knowledge of the effect of evaporating nitric acid 
with chromic oxide, it is necessary in the first place to answer qualita- 

* Thomson's Ann. PhU., III. 104, (1814,) and Schweigger*s J. fur Ch. u. Phys., 
XXII. 56. 
t Ann. de Chim., XXV. 201 (1798). 
t Phil. Trans., 1827, Part I. p. 206. 

§ Kapport par MM. BerthoUet et Vauqaelin, Ann. de Ch., LIII. 224. 
II Schweigger's Jour, fur Ch. u. Phys., XXII. 482 (1818). 
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lively the question, Is chromic acid formed daring the process? A 
mixture of nitric acid and hydrated chromic oxide was gently evapo- 
rated, first on a water-bath, then upon a sand-bath, and before the free 
nitric acid was completely driven off, a portion of the moist mass was 
treated with a solution of caustic potash ; it partially dissolved with a 
yellow color, and the solution gave the distinct blue of perchromic acid 
with peroxide of hydrogen. The rest of the evaporated residue was 
heated till it looked like a perfectly dry powder, but still retained the 
smell of nitric acid. In this condition a portion was treated with water, 
in which it slowly and partially dissolved, yielding a brownish y^Uow 
solution, which readily gave the blue of perchromic acid. A half of 
the remaining residue from the original evaporation was strongly heated 
in a porcelain dish on a sand-bath, and then digested with water during 
four hours ; the solution so obtained was decidedly yellow, and gave 
easily the blue of perchromic acid. The other half of the residue was 
heated on platinum foil, till the platinum was of a dull red color in a 
darkened room, and was then soaked in water for thirty-six hours ; the 
supernatant liquid was of a pale yellow color, and gave a &int blue with 
peroxide of hydrogen. The same substance treated with caustic potash 
gave a yellow solution. 

With this qualitative evidence of the formation of an abundance of 
chromic acid at a moderate temperature, which is not wholly destroyed 
even at incipient redness, we proceeded to the quantitative determina- 
tion of the amount of chromic acid formed at the different stages of the 
process. A quantity of pure hydrated chromic oxide was treated in a 
porcelain dish with an excess of pure nitric acid, and evaporated on a 
water-bath nearly to dryness ; those parts of the substance which dried 
completely were moistened with nitric acid and again dried. The nitric 
acid could not be completely driven off on the water-bath ; though the 
larger part of the mass seemed dry, yet portions of it were still moist 
when the process was stopped, and it was far from being homogeneous. 
The brownish black substance imparted a strong yellow tinge to water, 
and dissolved with difficulty in dilute nitric acid, giving a brownish 
yellow solution. A portion of it, analyzed by Rose's method, gave 
CrgOa = 64.85 per cent. 
CrOg = 31.51 « 
NOg and HO = 3.64 « (by difference). 
It was now necessary to prepare for analysis from the evaporated resi- 
due a series of homogeneous substances, each of which had been exposed 
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to a little higher temperature than the preceding one, in order to exhibit 
the effect of different temperatures in the production of chromic acid. 
A portion (No. 1) of the evaporated residue was heated on a porcelain 
dish at a low temperature, with constant stirring, to complete dryness ; 
a second portion (No. 2) was first thoroughly dried at the same temper- 
ature to which No. 1 had been exposed, and was then somewhat more 
strongly, but still very gently, heated for a few moments, during which 
nitrous fumes escaped in abundance; in this manner each substance 
was dried at the highest temperature to which the preceding one had 
been exposed, and was then subjected to a little stronger heat during 
five or ten minutes ; the last substance (No. 5) was heated as hot as 
was possible, while avoiding incipient redness. The chromic acid of 
each substance was determined by precipitating it with nitrate of the 
suboxide of mercury ; the chromic oxide was also determined in two or 
three cases, but only to control the analyses. All five substances were 
soaked in water for ^Ye hours ; pure nitric acid was then added in very 
small quantity, and, at the end of forty-four hours more, solution had 
been effected in each case. The color of the dry powder was brownish 
black, that of the solutions brownish yellow. The percentage of chromic 
acid in each substance was as follows : — 





CrOj. 


No. 1, 


25.18 per cent 


No. 2, 


26.09 « 


No. 8, 


48.52 « 


No. 4, 


55.49 «« 


No. 5, 


60.39 « 



It therefore appears that a variable amount of chromic oxide may be 
converted into chromic acid by evaporation with nitric acid, and that 
the quantity so changed increases with the increase of temperature till 
incipient redness is reached. If this mixture of chromic oxide, chromic 
acid, and nitric acid be exposed to a red heat, the nitric acid and the 
absorbed oxygen are driven off together, and nothing remains but insol- 
uble chromic oxide. It is sufficiently clear from these results, that no 
definite compound can be formed during this evaporation of nitric add 
in contact with chromic oxide ; the result is simply an indeterminate 
mixture of chromic oxide and chromic acid. It may be remarked, in 
passing, that this mixture closely resembles in every external property- 
the brownish black powder obtained by gently heating chromic oxide in 
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contact with the air, a substance which, as we have seen, is also an in- 
determinate mixture of chromic oxide and chromic acid, containing, how- 
ever, very much less chromic acid than the mixture just examined. 
Substance No. 5 of the preceding series, although anhydrous, yields 
chlorochromic acid with salt and sulphuric acid with the greatest facil- 
ity, another indication that the true explanation of Kruger's not obtain- 
ing chlorochromic acid fi*om his heated chromic oxide is to be found in 
the fact that it contains too small an amount of chromic acid to be ex- 
hibited by that somewhat coarse reaction. 

6. Many distinguished chemists have observed the reactions and 
studied several of the substances which we have here described, and 
no treatment of the subject can be complete which does not embrace 
an abstract of their labors. We shall therefore relate as concisely as 
possible the history of the substance which has been variously called 
brown oxide of chromium, or chromate of chromic oxide, and review 
the discussion as to its composition which has heretofore been brought 
to no satisfactory conclusion. 

VauqueUn,* the discoverer of chi'omium, obtained what he thought to 
be a brownish-red oxide of chromium by several methods, the details 
of which it is unnecessary to describe ; it will be enough to observe, 
that neither of his methods gave him a definite compound ; they all 
gave rise to indeterminate mixtures of the bodies now known as 
chromic oxide and chromic acid. He proved that nitric acid, whether 
cold or boiling, cannot oxidize chromic oxide, but that the calcination 
of the nitrate of chromic oxide produced a substance whose aqueous 
solution was red ; ammonia precipitated from this solution the green 
oxide, and the separated filtrate was yellow. His experiments led 
Vauquelin to the conclusion, that there are two kinds of oxide of 
chromium, which differ only in the quantity of oxygen they contain. 

Two errors, into which the reader of Vauquelin*s papers might 
easily fall, demand notice. It might be inferred from some of his 
statements that the chromate of ammonia was a body readily decom- 
posed by simple boiling with separation of the so-called brown oxide 
of chromium. We have found the chromate of ammonia to be a body 
possessing much greater stability than has been usually attributed to 
it ; its aqueous solution will resist, without change, prolonged boiling, 

* Ann. de Ch., LXX. pp. 85, 86 (1809). 
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concentration, and exposure for weeks to the direct rays of the sun. 
It is true that repeated evaporation to dryness may partially decom- 
pose it, and it is of course destroyed by ignition. 

Again, Vauquelin asserts that ammonia will precipitate the brown 
oxide of chromium from an -aqueous solution of chromic acid through 
which sulphurous acid has been passed, and this assertion seems to 
be confirmed by some statements, made without quoted authority in 
Gmelin's Handbook (C&vendish Soc. Ed., IV. 114), concerning salts 
of the brown oxide of chromium obtained by dissolving this hydrated 
oxide in acids, from which solutions it may be again precipitated by 
ammonia. This is an important point in determining the real exist- 
ence of such an oxide of chromium, and we have therefore made it the 
subject of careful experiment. We have dissolved in dilute chlorhy- 
dric and dilute nitric acids such precipitates as analysis had shown to 
have very nearly the composition which is expressed by the formula 
CrO^ (as, for instance, the precipitate of analysis .<f, and of the analysis 
on page 201), and have added to the solutions ammonia of every 
strength, from the strongest to the weakest, and have so obtained one 
invariable result, viz. a precipitate of common green chromic oxide, 
and a filtrate made yellow by chromate of ammonia. It is true that 
the fresh precipitate has a dirty or brownish look, caused by its im- 
pregnation with the yellow liquid in which it fioats; and this is the 
most probable explanation of the opinion held by some previous 
observers, that this precipitate was something more than ordinary 
chromic oxide. 

The chief authority upon which the existence of salts of the brown 
oxide of chromium is asserted, seems to be that of Brandenburg,* who 
obtained solutions of substances which his own experiments, rightly 
interpreted, prove to have been mixtures of chromic acid and salts of 
chromic oxide, but which he thought were salts of an imaginary higher 
oxide of chromium. There is no such thing as a salt of the brown 
oxide of chromium, for the reason that there is no such base. 

It was the opinion of Dobereinerf that the substance produced by 
the calcination of the nitrate of chromic oxide was a chromate of 
chromic oxide and not an oxide of chromium, and he referred to the 
same formula the substances formed by the reduction of chromic 

* Schweigger, Jour, fiir Ch. u. Phys., XIII. 287 - 289 and 299 - 304- 
t Ibid., XXII. 482(1818). 
VOL. V. 27 
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acid bj paper, and bj the digestion of chromic oxide with chromic 
acid. 

Thomson* prepared a brown precipitate, which he called brown 
oxide of chromium, by passing a stream of sulphurous acid through a 
solution of chromate or bichromate of potash. We have found, as did 
Berthier,t that no precipitate whatever is produced by passing sul- 
phurous acid through bichromate of potash ; but this is a point of no 
importance in this connection. Thomson washed the precipitate which 
he had obtained for two months, and noticed the steady abstraction of 
chromic acid from the precipitate. He finally analyzed the washed 
oxide (as he called it) and made it to be a very basic chromate cor- 
responding to the formula (Grs03)a CrOs* His opinion of the effect 
produced by the ignition of the nitrate of chromic oxide we have already 
cited. Under the head of chromate of chromium he remarks that, when 
chromic oxide is dissolved in chromic acid and the solution evaporated, 
tiiere remains a substance quite similar in appearance to the brown 
oxide of chromium. Again, he observed the precipitate produced by 
mixing chromate of potash ivith sesquichloride of chromium, and says 
of it that it is evidently composed of chromic acid and the green oxide 
of chromium. Guided by the analogy of chromium and iron, he pre- 
pared a chromate of iron by mixing chromate of potash with sesqui- 
chloride of iron ; an analysis of the edulcorated brown precipitate led 
him to the formula (Fe803)5 CrOg, and in the filtrate and wash-water 
he thought he found another less basic chromate, corresponding to the 
formula (Fe808)6 (Cr03)2.6. On the whole, Thomson seems to have 
believed in the existence of a brown oxide of chromium, intermediate 
between chromic oxide and chromic acid ; but every one of his experi- 
ments and analyses points directly to the conclusion, that the supposed 
oxide is in reality a chromate of chromic oxide, or rather in most cases 
an indeterminate mixture of chromic oxide and chromic acid. 

We come now to the researches of Maus,^ contemporaneous with 
those of Thomson, but much more conclusive upon the disputed point 
as to the existence of a distinct oxide of chromium answering to the 
formula CrOj. Maus mixed an aqueous solution of sesquichloride of 
chromium with chromate of potash, and digested the washed precipitate 

* Phil. Trans., 1827, Part I. p. 186. 

t Ann. der Ch. u. Pharm., XL VI. 185 (1848). 

t Pogg. Ann., IX. 127 (1827). 
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with acetate of lead, thereby obtaining a green solution of acetate of 
chromic oxide and a yellow precipitate of chromate of lead ; he treated 
the same substance with arsenic acid, and obtained the insoluble arse- 
niate of chromic oxide and chromic acid in solution. By washing the 
original precipitate for three weeks he claims to have removed all the 
chromic acid, and says that nothing but chromic oxide remained. By 
mixing sesquichloride of iron with chromate of potash he prepared a 
similar chromate of iron, from which all the chromic acid could be 
removed by washing in the same way. He believed that the calcina- 
tion of the nitrate of chromic oxide produced a chromate of chromium, 
but containing always nitric acid, because a heat sufficient to drive 
off all the nitric a<^id also converted the chromate of chromium into 
chromic oxide. Maus did not analyze quantitatively any of these 
precipitates, probably because he was embarrassed by the impurities 
from which he could not free the precipitates without altering their 
composition ; but his qualitative results are amply sufficient to prove 
that they all contained chromic acid as part of their original constitu- 
tion. Maus did analyze two substances prepared by digesting chromic 
oxide and ferric oxide in chromic acid ; the results of these analyses 
were, — 

1. 2. 

CrjOa = 27.79 per cent. FejOg = 25.06 per cent 

CrOg = 72.21 « CrOg = 74.94 « 

And he assigned to them the formulae CrsOs 2 CrOs and FegOs 2 CrOs 
respectively. These formulae are incorrect ; the figures of the first 
analysis would give about four equivalents of acid to one of the oxide, 
and those of the second analysis would give more than four equivalents 
of chromic acid to one of ferric oxide. Both substances were unques- 
tionably indeterminate mixtures. Dumas, recounting the experiments 
of Maus, says, " These results would be decisive, but they are contested 
by Berzelius." * It is therefore necessary to review the opinions of 
Berzelius on this subject 

In 1814 Berzelius, writjpg an essay on the " Cause of Chemical Pro- 
portions," f mentions the new oxide of chromium, prepared by Vauque- 
lin, intermediate between the green oxide and chromic acid. Berzelius 

♦ Traitd de Chimie Appliq., (Li^ge, 1848,) VH. 319. 

t Thomson's Ann. Phil., HI. 104, (1814,) and Schweiggcr's Jour, fiir Ch. u. 
Phys., XXn. 56. 



Digitized by 



Google 



212 PROCEEDINGS OF THE AMERICAN ACADEMY 

prepared this oxide, as he supposed, by igniting the nitrate of chromic 
oxide, observed the external properties of the substance, but did not 
analyze it, and made use of it only as an aid in establishing the con- 
tents of oxygen in chromic acid. In this essay he states the formulae 
of the oxides of chromium as CrOa, CrOi, and CrO,, the last being the 
acid. In a subsequent paper,* in speaking of the oxides of chromium, 
he lays special stress upon the close relation between manganese and 
chromium, and on the isomorphism of the sesquioxides of aluminum, 
chromium, manganese, and iron. He now wntes the formula of chromic 
oxide as CrsOg, and in all probability the peroxide of manganese 
(MnO:{) was in his mind an argument for the oxide Cr02, though he 
does not mention it in the paper referred to. Finally, in 1829, Berze- 
lius t rejects the conclusions arrived at by Maus, and gives the follow- 
ing reasons for his continued belief in the existence of the oxide CrO^. 
The first reason urged is the analogy between the* sulphur acids and 
the oxides of chromium ; this comparison is based merely on the iso- 
morphism of chromic and sulphuric acids. In the light of the better 
knowledge both of the sulphur acids and of the oxides of chromium 
which thirty years have given us, and with the clearer notions of chem- 
ical classification which now prevail, we can find in the existence of 
sulphurous acid no argument for the existence of an oxide of chromium 
containing two atoms of oxygen. Secondly, Berzelius gives his own 
idea of the reaction consequent upon mixing chromate of potash with 
sesquichloride of chromium, which he thinks is not correctly described 
by Maus ; according to Berzelius, the decomposition between these two 
salts does not take place at once, but the mixed solution first becomes 
dark yellow, soon changes to brown, a brown precipitate separates, and 
the liquid remains brown ; hence he infers the formation of two com- 
pounds of chromium and oxygen, one soluble and represented by the 
formula OaOg, the other the insoluble CrOg. We have accurately 
described in the first sentences of this paper the phenomena presented 
on mixing a solution of sesquichloride of chromium with a solution of 
chromate of potash, and have subsequently given the formula which 
represents the reaction. There is no reason to suppose that any such 
compound as CrgOs remains in solution ; when the brown precipitate 
first formed has completely subsided, the color of the filtrate is that of 
bichromate of potash. Lastly, Berzelius accounts for the fact that the 

* Pogg. Ann., VU. 415 (1826). t In his Jahresbericht, VIH. 123. 
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supposed oxide yields to analysis chromic acid and chromic oxide by 
imagining that the original oxide is decomposed by contact with water 
into chromic acid and chromic oxide, as hyposulphurous acid is decom- 
posed by water into sulphurous acid and sulphur, or as nitrous acid is 
resolved by water above 0° into nitric oxide and a solution of nitric 
acid ( 3 NOg + Aq = 2 NO, + NOg + Aq). This inight perhaps be a 
possible supposition, if the brown substance in question were prepared 
by methods in which water had no part ; but when we see it precipitated 
from dilute solutions of monochromate of potash and a neutral chrome 
salt, or subsiding in the course of days from a very dilute solution of 
bichromate of potash, we are forced to the conclusion, that the substance 
is from the first composed of the chromic acid and chromic oxide which 
analysis shows it to contain. In short, we have all the evidence, analyt* 
ical and synthetical, that this brown precipitate is a chromate of chromic 
oxide, which we have of the real constitution of sulphate of potash. 

The compound is well worthy the attention of those chemists who 
deny that formulsB ever express the actual constitution of bodies ;*it 
seems questionable whether any formula for the chromate of chromium 
can readily be written on the unitary theory which will express its 
properties and reactions as well as the dualistic formula. When at 
this distance we look back at the feebleness of the theoretical argu- 
ments which Berzelius opposed to the facts of Maus, Thomson, Dobe- 
reiner, and others, we marvel at the weight of a name whose authority 
outweighed the accumulated evidence of several trustworthy observers, 
and prevented the truth from prevailing thirty-four years ago. Ber- 
zelius himself became much less confident in after years of the truth of 
his earlier views; in his IVaitS de Ofnmie* he calls the precipitate 
formed by mixing a neutral chrome salt with chromate of potash, chro- 
mate of chromic oxide, and in a subsequent paragraph merely says that 
it is very possible that this compound is the oxide of chromium, Cr02. 

An observation made by Rammelsbergt added something to our 
knowledge of the precipitate formed by mixing a solution of chrome 
alum with a solution of chromate of potash. He made a determination 
of the water contained in the washed precipitate, and weighed the 
chromic oxide obtained by igniiing it ; the oxygen which was expelled 
by ignition was determined by loss. The analysis led to the formula 
(Cr803)3 (Cr03)3 -j- 9 HO, showing that the washing of the precipitate 

* II. 307 (Paris, 1846). t Pogg. Ann., LXVIH. 274 (1846). 
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had been sufficient to make it somewhat basic The point specially 
noticeable in Rammelsberg's statement is his assertion that the precipi- 
tate was washed till it imparted no color to cold water. This is not 
credible, for the testimony of all other chemists is unanimous upon the 
point, that there is no limit to the removal of chromic acid by washing 
from this precipitate. We have often prepared much more basic pre- 
cipitates, and have never yet seen colorless wash-water from the most 
basic of them. The color may become so pale as not to be very no- 
ticeable in small vessels. 

The discussion which we have traced left the subject in such doubt 
and obscurity, that most writers of text-books have given both views of 
the substance in question, some leaning to one theory of its composition, 
some to the other. In our endeavor to settle the question, we shall next 
bring to bear upon the subject the arguments to be drawn from analogy. 

II. ANALOGons Chromates. 
<rhe metals with which chromium is allied are aluminum, iron, and 
manganese, and the existence of chromates of the sesquioxides of 
these metals with properties analogous to those which we have de- 
scribed as belonging to the chromate of chromic oxide, will be addi- 
tional evidence that this substance is rightly so called. 

1. Ckromate of Alumina. Maus * observed, but did not analyze, 
the chromate of alumina which is precipitated when chromate of potash 
is added to a solution of alumina in chromic acid ; he speaks of it as 
^ consisting of chromic acid with much alumina." When the precip- 
itate was thoroughly washed, pure hydrate of alumina remained on the 
filter and acid chromate of alumina passed into the filtrate. Fairrie t 
also describes a chromate of alumina prepared by mixing alum solution 
with the solution of chromate of potash, and his analysis led to the ex- 
act formula AlsOs CrOa ; he states, however, that the precipitate was 
thoroughly washed, which in connection with the result of his analysis 
is quite incomprehensible ; for Maus observed, and our own experiments 
fully confirm his observation, that all the chromic acid may be readily 
washed out of this compound. 

The yellow precipitate which appears when chromate of potash is 
dropped into a solution of alum, is constantly re-dissolved until the pro- 
portion of chromate of potash added amounts to five equivalents to each 

* Pogg. Ann., XI. 82 (1827). f Jour. Chem. Soc, IV. 301 (1852). 
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one of alum ; the precipitate then becomes permanent ; it is light yeflow 
in color, and has a gelatinous appearance which suggests an excess 
of alumina. The reaction is evidently the same .as that above given 
for the precipitation of chromate of chromic oxide. 5 (KO CrOs) 
+ AlsOg 3 SO3, KO S03=4 (KO SO3) + 2 (KO 2 CrOg) + Al^Os 
CrOa. The precipitate was drained, pressed between folds of filter- 
paper under heavy weights, and air-dried. The filtrate, when evap- 
orated and crystallized, gave crystals of bichromate of potash, and of 
sulphate of potash mixed with the slight excess of chromate of potash. 
The presence of soluble salts in the pressed precipitate, and its decom- 
position by washing, determined us to the third method of analysis above 
described (p. 197). Omitting the subsidiary weighings, we give the 
essential figures of our first analysis of this substance. 

Weight of the precipitate analyzed 0.5997 gram. 

" " water found 0.1948 " 

" « oxygen " 0.0197 « 

'* " soluble salts found 0.1969 " 

« " mixed precipitate of CraOa-fAlsOs 0.1883 « 

It will be remembered that the water and the precipitate of chromic 
oxide and alumina are actually weighed, the oxygen being determined 
by subtracting^the water found from the total loss by ignition, and the 
soluble salts by subtracting the weight of the precipitate of chromic 
oxide and alumina from the weight of the whole residue after ignition. 
The amount of chromate of alumina corresponding to the oxygen lost 
by ignition may be calculated as follows : — ignition drives off half of 
the oxygen originally combined with the chromium ; hence 

Oxygen in the chromic acid of precipitate = 0.0394 

Chromic acid corresponding to this oxygen = 0.0825 

Chromate of alumina " " chromic acid = 0.1666 

This calculation rests entirely upon the single determination of the 
oxygen, and an inspection of the steps of the process will show that any 
error in the amount of oxygen, or rather in the water determination on 
which the weight of oxygen depends, is multiplied by eight and a frac- 
tion in the calculated amount of chromate of alumina. A considerable 
discrepancy is therefore to be expected between the amount of chro- 
mate of alumina so calculated, and the amount actually found in the 
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analysis, the sum of the oxygen and of the mixed precipitate of chromic 
oxide and alumina. That sum is in this analysis 0.208 gram. ; sub- 
tracting the calculated amount 0.1666 gram., we find a discrepancy of 
0.0414 gram. By subtracting 0.005 gram, only from the weight of the 
water determined, this error would be corrected, and the precipitate would 
coincide exactly with the formula Al^Os CrOs, or, as the figures stand, 
its composition is very nearly that represented by the formula (Al203)3 
(CrOj),. Of course a method of analysis involving such a multiplica- 
tion of an error, however small, is objectionable, but we were at a loss 
to devise a better. A second analysis gave a similar result ; the dis- 
crepancy between the calculated and the actual numbers was four 
milligrammes larger than in the first analysis, and the figures of the 
analysis gave a chromate of alumina a little more basic than that 
represented by the formula (Alj,03)3 (Cr08)2. We attach very little im- 
portance to any such formula. The fact seems to be that the normal 
composition of the chromate of alumina precipitated by the double de- 
composition of alum and chromate of potash is represented by the for- 
mula AI3O3 CrOs, but that the compound is a feeble one, and parts read- 
ily with some of its chromic acid to the water of the solutions from 
which it is precipitated ; hence the basic character of the precipitate 
analyzed. How Fairrie obtained a thoroughly washed chromate of 
alumina having the formula AlaOg CrOa is a mystery upon which our 
experiments have thrown no light 

2. Chromate of Iron. We have already cited the observations of 
Thomson concerning this chromate, which fie found after washing to be 
very basic, and also the statement of Maus concerning the acid chromate 
of iron with four equivalents of chromic acid, obtained by digesting hy- 
drated sesquioxide of iron in aqueous chromic acid. It remained for 
us to analyze, as exactly as the circumstances permit, the unwashed 
chromate of iron which is precipitated when chromate of potash is 
mixed with perchloride of iron. The method of analysis was the same 
as that used for chromate of alumina, with the disadvantage that the 
error in the amount of oxygen found is multiplied by ten instead of by 
eight in calculating the chromate of iron, because the atomic weight of 
the sesquioxide of iron is larger than that of alumina. The stability 
of the chromate of iron is greater, however, than that of the chromate 
of alumina, and the results of the analyses are very much nearer to the 
formula FegOs CrOj, than those of chromate of alumina to the formula 
AlgOs CrOs. The formula for the reaction whereby the brown chro- 
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mate of iron is precipitated, is \he same as those already ^ven for chro- 
mate of chromic oxide and chromate of alumina, viz. : — 

Fe^Cla + 5 (KO CrOs) = 3 (KCl) + 2 (KO 2 CrO,) + Fe^Os CrOg. 

Until the requisite amount of chromate of potash had been added to the 
perchloride of iron, the precipitate re-dissolved ; when it became per- 
manent, it was drained, pressed, and air-dried for analysis. 

Analysis 1. 

Weight of the precipitate analyzed, 0.6626 gram. 

" *< water found, • 0.0966 « 

« " oxygen *« 0.0395 « 

« " soluble salts found, 0.2288 « 

« " mixed precipitate of FesOa+CraOg, 0.2977 « 

From these data may be obtained by the necessary proportions, — 

Oxygen in the chromic acid of precipitate, 0.0790 

Chromic acid corresponding to this oxygen, 0.1654 

Chromate of iron corresponding to this chromic acid, 0.4287 

Chromate of iron found = FejOg + CrA + weighed = 0.3943 
Excess of the calculated chromate of iron over the found = 0.0344 

This error would be perfectly corrected by a loss of three milli- 
grammes in the water determination, or as the figures stand without 
any correction they would lead to the conclusion that the precipitate 
was a chromate of iron of the formula Fe^Os CrOg, but containing a 
very small excess of chromic acid. 

Analysts 2. 

Weight of the precipitate analyzed, 0.6590 

« « water found, 0.0990 

" « oxygen « 0.0360 

<< << soluble salts found, 0.2254 

« « mixed precipitate of FcaO, -f CrA, 0.2986 

From these data may be obtained by the necessary proportions, — 

Oxygen in the chromic acid of precipitate, 0.0720 

Chromic acid corresponding to this oxjgen, 0.1197 

Chromate of iron corresponding to this chromic acid, 0.3597 
VOL. V. 28 
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Chromate of iron found = FegO, + Cr^O, + weighed = 0.3346 
Excess of the calculated chromate of iron over the found = 0.0251 

This error would be corrected hj a supposed loss of little more than 
two milligrammes in the water determination. This second analysis, 
therefore, confirms the view that the normal composition of this chro- 
mate of iron is represented by the formula FcaOa CrOs. 

It is unnecessary to call attention to the great similarity of the prop- 
erties of the chromates of chromic oxide, ferric oxide, and alumina ; 
their normal composition is represented by the formula RaOj CrOa, but 
they are such feeble compounds as seldom to be found of the exact 
constitution which the formula indicates.* Of the three, the chromate 
of chromic oxide is the most stable, and we have been able to prepare 
it with the exact theoretical composition, from which it so easily varies. 
It should be observed, that a variation in the composition of these chro- 
mates, amounting to even ten per cent of their chromic acid, does not 
affect in the least their external properties, and it is by no means im- 
possible that they are examples of that variation in the law of definite 
proportions which has been ably discussed by Professor J. P. Cooke 
in the Memoirs of this Academy ; f but unfortunately, as must often be 
the case, the limits of error of our methods of analysis are wider than 
those of the supposed variation, and moreover, on this border-land 
between the kingdoms of Chemical and of Mechanical Force, there 
must always be doubt and difference of opinion concerning the cause 
to which a proved effect is to be ascribed. 

3. Chromate of Manganese. The existence of this chromate has 
been so clearly demonstrated by previous observers that we have 
thought it unnecessary to add any experiments of our own. On mix- 
ing a solution of sulphate of the protoxide of manganese with a solution 
of chromate of potash, a chocolate-colored precipitate subsides afler 
some time, to which Warington J assigned the formula (MnO)2 CrOs 
2 HO. Bensch § also analyzed a similar precipitate, for which he 
gives the same formula. In Warington's analysis the amount of pro- 
toxide of manganese is larger than the compound which his formula rep- 

* The monocfaromate of glucina mentioned by Gmelin (Handbook, IV. 155, 
Cavendish. Soc. Ed.) evidently belongs to this class, 
t New Series, V. pp. 348, 352 (1854). 
t PhU. Mag., [3.] XXI. 380 (1842). 
§ Pogg. Ann., LV. 98 (1842). 
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resents would contain, and it is, moreover, questionable if the protoxide 
of manganese could exist in contact with chromic acid. The subse- 
quent observations of Fairrie* explain these difficulties. He mixed 
the solutions of chloride of manganese and chromate of potash, and so 
obtained a precipitate whose composition by analysis was 3 (MnjOs 
CrOa) + CraOg + 6 HO. Fairrie's criticism on the analyses of War- 
ington and Bensch, that they overlooked the chromic oxide formed by 
the reaction, is no doubt just. He also remarks, that the precipitate 
appeared to be formed by the action of seven equivalents of chromate 
of potash on six equivalents of chloride of manganese, but offers no 
explanation of the reaction. The decomposition is explained by the 
formula, 

7 (KO CrOg) + 6 (MnCl) = 3 MngOg CrOg) + CrA + 6 (K CI) 
+ K0 2Ch03. 

Six equivalents of the protoxide of manganese are oxidized into three 
equivalents of sesquioxide of manganese, at the expense of the three 
atoms of oxygen which two equivalents of chromic acid give up in 
changing into one equivalent of chromic oxide ; probably the chromic 
oxide so formed enters into combination with the chromate of manga- 
nese, rendering it basic Chloride of potassium and bichromate of pot- 
ash remain in the filtrate.f 

* Jour. Chem. Soc, IV. 800 (1852). 

t We do not wish to leave the subject of the metallic chromates without noticing 
the remarkable analyses published by Malagnti and Sarzeau (Ann. de Ch. et de 
Phys., [3.] IX. 431, 1843) of the chromates of copper, zinc, cadmium, and nickel. 
The figures of these analyses correspond exactly with the following singular for- 
mulae : — 

(CuO)4 CrOa + 5 HO, (CdO)? (Cr03)8 + 8 HO, 

(ZnO)4 Cr03 + 5 HO, (NiO)4 CrOa + 6 HO. 

All these precipitates were washed with boiling water till no color came from 
them, and it is clear that these chromates, like those which we have studied, may 
be deprived of the greater part of their chromic acid, if not the whole, by prolonged 
washing ; hence the basic character of the substances analyzed. The marvel is, that 
the analyses corresponded so exactly with such peculiar formuleB ; it is hardly con- 
ceivable that the publication of many analyses of each of these substances should 
not show the existence of a series of compounds, which conform to no definite for- 
mulce. 
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III. The Black Oxide op Manganese (3 Mn08 = Mn203 MnOg). 

Another question now suggests itself, — Would analogy lead us to 
suppose that there was an oxide of chromium containing two atoms of 
oxygen ? Comparing chromium, as before, with the allied metals, alu- 
minum, iron, and manganese, we meet with no such oxide of aluminum, 
and we have Fremy's * direct statement that he could find no oxide of 
the formula Fe02. Manganese, however, forms a compound with oxy- 
gen, stable, insoluble, and natural, which has heretofore always been 
spoken of as an oxide of manganese and been represented by the for- 
mula MnOs* Is not the existence of this compound a strong argument 
for the oxide .CrOa? We propose to adduce the evidence which makes 
it most probable that this so-called peroxide of manganese is in reality 
a compound, sometimes definite but oftener indefinite, of manganic acid 
and manganic oxide, and that its normal composition is to be rep- 
resented by the formula MusOs MnOs. 

We shall not expect to resolve this substance into manganic oxide 
and manganic acid with the same facility with which we analyze the 
chromate of chromic oxide. This latter body is less stable than either 
chromic oxide or chromic acid, whereas manganic acid and oxide are 
both exceedingly unstable substances, obtained with difficulty but easily 
destroyed. On the other hand, there is no more stable compound of 
manganese than that called the peroxide. It is not therefore decom- 
posed, as the chromate of chromium is, by boiling water, boiling caustic 
potash, or a boiling solution of chloride of ammonium. We prepared 
artificial peroxide of manganese by passing a stream of chlorine through 
water in which carbonate of protoxide of manganese was difinsed, and 
washing the precipitate, first with dilute nitric acid and then with water. 
The artificial peroxide thus prepared resisted solutions of chloride of 
sodium and of caustic potash, even when heated with these liquids in 
closed tubes to a temperature of 180** by means of a wax bath. 

But, notwithstanding the stability of this black oxide of manganese, 
it is not impossible to obtain from it manganic acid under circumstances 
which seem to preclude the possibility of any oxidation of the substance 
during the process by which the manganic acid is exhibited. Mitscher- 
lich t observed and reported the formation of the green manganate of 

* Ann. de Ch. et de Phys., [3.] XII. 381. 

t Abhandlangen der Akademie der Wiss. zu Berlin, 1831, p. 218. Ann. de Ch. 
et de Phys., [2.] XLIX. 114. Pogg. Ann., XXV. 287. 
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potash, when caustic potash is fused in a retort with peroxide of man- 
ganese unthotU access of air. Upon such authority this statement must 
have great weight, although the omission of the details of the experi- 
ments renders it impossible to form any opinion of the sufficiency of the 
evidence upon which it rests. Fortunately the results of Mitscherlich 
find foil confirmation in the recent experiments of Bek^tofll* This ob- 
server has shown that, when a mixture of caustic potash and black oxide 
of manganese is heated, in a closed tube filled with oxygen, to a tempera- 
ture of 180**, an abundance of the green manganate of potash is formed 
vnihotU the slightest absorption of oxygen. Unless these experimental 
results can be disproved, it seems impossible to escape the conclusion 
that the substance called peroxide of manganese contains manganic 
acid, since it yields manganic acid while the ratio of its manganese to 
its oxygen remains unchanged. 

In 1817 Chevillot and Edwards t published an account of some ex- 
periments in which they endeavored to prove that the presence of air 
or oxygen was absolutely necessary to the formation of chameleon from 
caustic potash and black oxide of manganese. To demonstrate this, 
they first heated the mixture of these two substances in a silver cruci- 
ble, within a glass vessel which was filled with nitrogen, and found that 
no manganate of potash was produced. The amotint of heat applied is 
not stated, but the nature of the apparatus indicates that a high temper- 
ature was used. Secondly, they heated the same mixture of caustic 
potash and black oxide of manganese in an atmosphere of oxygen, and 
measured the considerable quantity of oxygen absorbed during the for- 
mation of the manganate. These experiments seem at first sight abso- 
lutely to contradict those of Mitscherlich and Bek^tofl^; but it is easy to 
show that they have no such tendency, and that the conclusions which 
Chevillot and Edwards drew from them were entirely erroneous, though 
the experiments themselves were perfectly correct and faithfully re- 
ported. It is obvious that an absorption of oxygen is just as necessary 
in order to convert the substance, whose formula would be written 
MngOs MnOa, completely into manganic acid, as it is for the entire conver- 
sion of the so-called oxide MnOs into the same acid. The same amount 
of oxygen must be absorbed in changing one gramme of the black ox- 
ide of manganese into manganic acid, however the rational formula of 

* Balletio de Soc. Chim. de Paris, Seanoe 13 Mai, 1859, L 43. 
t Ann. de Ch. et de Phys., [2.] IV. 290. 
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that substance may be written. To prove that oxygen is abswbed dur- 
ing the formation of manganate of potash fix>ni caustie potash and black 
oxide of manganese, is therefore not at all to the purpose ; the only 
question is, Can any manganate be formed without absorption of oxygen? 
This question the experiments of Mitscherlich and Bek^toff answer in 
the affirmative. But if manganate of potash is formed from caustic 
potash and black oxide of manganese without any addition of oxygen, 
how is the fact of its non-formation in an atmosphere of nitrogen, as 
proved by Ghevillot and Edwards, to be accounted for. We have re- 
peated the experiments of Ghevillot and Edwards with a somewhat dif- 
ferent apparatus. A combustion-tube of small diameter was nearly 
filled with copper turnings, and beyond the copper a platinum boat con- 
taining a mixture of caustic potash and peroxide of manganese was 
inserted. The tube was then connected with an aspirator, and a slow 
current of air was drawn through the hot copper. When time enough 
had elapsed to secure the complete filling of the tube with nitrogen, the 
platinum boat was heated gradually up to dull redness without produc- 
ing a trace of the green manganate. When the tube had cooled, the 
contents of the boat was a fused, brownish mass. Another experiment, 
however, showed conclusively that the non-appearance of the green 
manganate is accounted for by the fact that this manganate cannot ex- 
ist in an atmosphere of nitrogen at such a temperature. We prepared 
some manganate of potash in a platinum boat by fusing a mixture of 
carbonate of potash and black oxide of manganese in the air, and then 
heated this boat with its contents in an atmosphere of nitrogen by 
means of the apparatus just described. At a temperature very much 
below a red heat every trace of the green manganate disappeared, and 
when the tube was cool the appearance of the contents of the boat was 
that of a fused, brownish mass, precisely like that described above in 
the former experiment Repetitions of the experiments fully confirmed 
these results, which perhaps ought to have been anticipated, since it 
seems more than probable that nitrogen would be oxidized in contact 
with a hot manganate. Similar experiments with an atmosphere of 
carbonic acid led to the same negative results. It must be borne in 
mind that our present purpose is merely to show the fallacy of the in- 
ferences which Ghevillot and Edwards drew from their experiments, 
which were made at an uncertain but high temperature. We by no 
means wish to assert that it is impossible to obtain the green manganate 
of potash from a mixture of caustic potash and black oxide of manga- 
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nese in an atmosphere of nitrogen, if the temperature be suffidentlj 
low. On the contrary, we have made several experiments which tend 
to the conclusion that this is perfectly possible under certain conditions. 
A mixture of caustic potash and natural black oxide of manganese was 
placed in a glass tube, which was then filled with nitrogen and sealed. 
Thus hermetically closed, the tube wa« heated in a wax-bath to 180° 
for three hours ; at the end of the experiment, we found that portions 
of the mass in the tube had been changed into green manganate of pot- 
ash, though the greater part seemed to be unaltered. Again, a mixture 
of potash and the black oxide, artificially prepared, was gently heated 
in a combustion-tube in a current of nitrogen to a temperature barely 
high enough to iuse the mass, and the manganate of potash was formed, 
small in amount, but perfectly unmistakable. In repeating this last ex- 
periment, however, we failed quite as oflen as we succeeded, for it is dif- 
ficult to heat the mixture hot enough to insure the formation of the man- 
ganate without also heating it hot enough to destroy it Moreover, no 
experim^its, intended to exhibit the formation of manganate of potash 
in nitrogen from potash and the black oxide, can be conclusive, so long 
as the experimenter is unable to answer any one who may please to al- 
lege that the nitrogen used contained a trace of oxygen. Unless some 
method of preparing the nitrogen is used which will enable the chemist 
to assert that the gas is free from oxygen and from all other impurities 
which might affect the reaction, such experiments will establish nothing. 
The only conclusive method of testing the question whether manganate 
of potash can be formed from the black oxide and potash alone, is that 
so well applied by Bek^tofi^, who proved that the manganate can be 
produced from these materials in an atmosphere of oxygen at- a low 
temperature without the slightest absorption of that gas. His experi- 
ments were obviously performed with such care that we have thought 
it superfluous to repeat them. 

We have been at such pains to review and explain the experiments 
of Chevillot and Edwards, in order to put the decomposition of the 
substance called peroxide of manganese into manganic oxide and man- 
ganic acid in its true light, as an uncontradicted fact, resting upon the 
highest authority. If we add to this decomposition of the black oxide 
of manganese by potash the other fact, that it is a perfectly neutral or 
indifferent body, possessing none of the properties either of an acid or 
of a base, we have evidence, not sufficient perhaps absolutely to prove 
that its true rational formula is MngOa MnOs, but quite enough to show 
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that the formula MnOs is no argament for the formula CrOj , in the face 
of the demonstration of the true character of the chromate of chromium 
heretofore given. On the contrary, the fact that the supposed brown 
oxide of chromium is in reality composed of chromic oxide and chromic 
acid, gives additional weight to the experimental evidence already 
accumulated, that the peroxide of manganese is a compound of manga- 
nic oxide and manganic add. There is a striking similarity between 
the methods of preparing chromate of chromium and manganate of 
manganese, the more noticeable in view of the very different stabilities 
and solubilities of the oxides of these two metals. Thus the action of 
chlorine on chromic oxide gives rise to the formation of chromate of 
chromium, while its action on the carbonate of manganous oxide pro- 
duces the manganate of manganese.* Again, the gentle ignition of the 
nitrate of manganous oxide produces a mixture of manganous oxide 
with the higher oxides of manganese ; this mixture contains so much 
manganate of manganese that the process has been patented as a meth- 
od of obtaining a manganese oxide adapted to the preparation of chlo- 
rine.t This result corresponds precisely with the result of igniting the 
nitrate of chromic oxide. Again, the absorption of oxygen by heated 
chromic oxide exposed to the air, observed by Eruger, finds its exact 
parallel in the absorption of oxygen by manganous oxide under the 
same circumstances. A mixture of the higher oxides of manganese is 
so obtained, and this process of ignition has been long known in the 
arts as a means of ^ revivifying " black oxide of manganese, rendering 
it available for the preparation of chlorine a second time, or through 
an indefinite series of alternate reductions and oxidations. % 

* Gmelin's Handbook of Chemistry, lY. 207, Cavendish Soc. Ed. 

t Berthier, Ann. de Chim. et de Phys., [2 ] XX. \S7. Gatty, Eng. Patent Spe- 
cifications, 22 Aug. 1857, No. 2230, p. S. 
• X PfafiF. Schweigger's Jour, fur Ch. u. Phys., LIII. 122, (1828). 

Binks, C. Eng. Patent Specifications, 8 Feb. 1839, No. 7963, pp. 4, 8, and 9. 

Ebelmen. Ann. des Mines, [3.] XVII. 517 (1840). 

Walters, G. S. Eng. Patent Specifications, 24 Mar. 1843, No. 9676. 

Balmain, W. H. " " " 31 Mar. 1855, No. 723, p. 4. 

Dunlop. " " " 22 Nov. 1855, No. 2637, p. 3. 

Barrow. ** " " 26 Feb. 1856, No. 485, pp. 4, 9. 

ElUot '* " " 13 Oct 1856, No. 2392, p. 4. 

Pattinson. " " " 21 Oct. 1856, No. 2475. 

Gossage. " " " 8 Nov. 1856, No. 2630, p. 7. 

Reissig. Ann. der Ch. u. Pharm., ClII. 27 (1857). 

In several of these specifications the removal of alumina and sesqnioxide of iron 
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While it is much easier to obtain the manganate of manganese in a 
state of tolerable purity than it is to prepare the chromate of chromium, 
because of the greater insolubility of the first substance, it would never- 
theless be very difficult, to say the least, to precipitate it by the method 
of double decomposition. We can readily mix chromate of potash and 
a normal salt of chromic oxide, and throw down the chromate of chromic 
oxide : till we can prepare a pure and neutral manganate of potash, the 
true composition of the manganate of manganic oxide cannot be illus- 
trated in this way. 

IV. Other Chromates op Chromic Oxide. 

Under the head of " Bichmmate of Chromic Oxide " the English 
Editor of Gmelin's Handbook of Chemistry * has described two pro- 
cesses, neither of which has any connection with the name and for- 
mula at the head of the paragraph ; the first is the description of a 
washed, and therefore basic, chromate of chromic oxide, prepared by 
Traube,t identical with the substance analyzed by Rammelsberg, as 
Traube himself remarks, and having the same formula by Traube's 
analysis, viz. (Crg 03)3 (Cr03)2 ; the second is the description of the 
mode of precipitating the chromate of chromic oxide, Cr^Os CrOs, from 
chrome alum by chromate of potash in the manner we have fully ex- 
plained. 

For the existence of what the translator of Gmelin's J Handbook 
calls the " Neutral Chromate of Chromic Oxide," with the formula 
CrgOa 3 CrOa, there seems to be no sufficient evidence. Unverdorben, 
Berzelius, and Maus have proved beyond a question, what hardly re- 
quired proof, that when heated above the melting point chromic acid is 
ultimately resolved into oxygen and chromic oxide. Traube § has 
thought to show that by using a temperature but little above 250** a 
definite chromate can be obtained, corresponding to the formula 
CrgOg 3 CrOa. By heating a quantity of chromic acid to this re- 
is described, preparatory to the roasting of the manganoas salt or oxide. The more 
manganic acid formed by the roasting the better, — may not then the admixture of 
a certain amount of these bases be chemically advantageous ? Very possibly there 
are mechanical advantages to be gained by their removal. 

* Handbook of Chemistry, IV. 115 (Cavendish Soc. Ed.). 

t Ann. der Ch. u. Pharm., LXVI. 108 (1848). 

I Handbook of Chemistry, IV. 116 (Cavendish Soc. Ed.). 

4 Ann. der Ch. u. Pharm, LXVI. 106 (1848). 
VOL. V. 29 
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qaired temperature he obtained a -black mass which had taken the 
shape of the crucible ; this he powdered and digested with water, with the 
expectation of dissolving that portion of the chromic acid which had not 
been affected hj the heat ; the wash-water afler some days still remain- 
ing yellow, he concluded that the substance itself gradually dissolved, and 
proved this to his own satisfaction by analyzing two portions, one of 
which had been washed more than the other, with the same result, viz. 
57.93 per cent of chromium and 42.07 of oxygen. These figures cor- 
respond to the formula CrjO, 8 CrOs- Npw chromic add contains 
52.23 per cent of chromium and chromic oxide 68.62 per cent, and in 
changing from the first into the second, under the infiuence of "^ mod- 
erate heat, the heated substance will at some moment contain 57.93 per 
cent of chromium ; before that moment it would contain less, after that ' 
moment more. We were not so fortunate as to hit on the right time 
for stopping the experiment We subjected a mass of chromic acid to 
a temperature a little above 250° for three hours, and obtained a brown- 
ish black substance, such as Traube has described, which, powdered 
and boiled with water, imparted a faint yellow color to the liquid. 
Analysis showed that it contained 54.12 per cent of chromium. It is 
quite clear that any substance prepared in such a way must be a mix- 
ture, and that the particular mixture analyzed by Traube has no claim 
to the name and formula of a definite compound. 

Still another hypothetical chromate, called " Soluble Brown Chromic 
Oxide or Acid Chromate of Chromic Oxide," figures in Gmelin's Hand- 
book {loc, cit). Maus and many others have made a solution of hy- 
drated chromic oxide in aqueous chromic acid, but Maus alone has 
analyz(^d the solution ; we have already expressed our opinion that the 
liquid he analyzed was only an indeterminate mixture (p. 211). The 
observation and the conjecture of Berzelius, cited by Gmelin in this 
paragraph, we have already remarked upon ; the precipitate which 
Berzelius speaks of is the chromate of the formula CrgOa CrOa. 

To sum up the case, — there is not a particle of evidence of the ex- 
istence of any chromate of chromium containing more than one equiva- 
lent of chromic acid. Such may be hereafter discovered, but it does 
not seem probable that they will be found to be insoluble compounds. 
Until the realities are made known to us, why cumber the science with 
names and formulae, which fill no gaps, extend no analogies, bridge no 
difficulties, but are merely a perplexity and a hinderance ? It has been 
too much the custom to call the chromate of the formula CrjOa CrOs 
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the baste chromate of chromiam ; this proceeds on the assumption that 
there is some other salt better entitled to the name of normal or neutral 
chromate, as, for example, the imaginary chromate containing three 
equivalents of chromic acid. Until some such chromate is discovered, 
the word basic would be better omitted from the name of the only defi- 
nitely detennined chromate of chromium. 

o ^^x- ^A^<M ^ ■' A-^ ^\ ' c •-:*^, \'\ ':"' 

Professor G. P. JBond exhibited a drawing of the great 
nebula surrounding 'the star ^" Ononis representing its ap- 
pearance in the twenty-three-foot refractor of the Observatory 
of Harvard College. 

The feature to which attention was particularly directed was the 
spiral structure of the principal masses of light, or, more correctly, the 
tendency to an arrangement in elongated wisps or whirls, sweeping out- 
ward from the bright region of the Trapezium. A disposition of the 
nebulositj' in some localities to radiate from the vicinity of the Trapezium, 
noticed in the memoir published by Professor W. C. Bond in 1848, 
has repeatedly attracted attention in subsequent years. The idea of a 
spiral character in the radiations had even been'suggested, without how- 
ever presenting itself definitely to the mind as the true conception of 
the leading features of the nebula. 

During the past winter, opportunities were taken to review the whole 
region, with particular reference to this peculiarity ; attention being 
given exclusively to the arrangement of the diverging wisps of nebulos- 
ity, and the alternating dark spaces by which they are separated from 
each other. A particular scrutiny of the latter was of considerable 
assistance in tracing the fainter convolutions. The form and disposition 
of the whirls were thus defined by two independent processes, the neb- 
ula being first sketched as a bright object on a dark ground, and, again, 
its darker openings and channels as dark objects on a white ground. 

The quarter designated in HerscheFs chart * as the Heffio Godiniana 
was first explored. The nebulosity was here resolved into an assem- 
blage of three or four long wisps, interlaced with each other, or crossed 
by offsets ; these were ultimately traced from a point near the northern 
margin of the Sinus Magnus^ over the whole length of the Regio Picar- 
diana and the Begio Godiniana^ forming a sweep of 120®, After pass- 
ing the well-defined northern boundary of the last-iiamed region, and 

* Mem. Astr. Soc., Vol. II. 
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beyond Herschel's stars o and {, these wreaths bend rather suddenly, 
and tend towards the soath-preceding direction. Indications of their 
presence in this quarter are imperfectlj suggested in Lassell's and in 
Sir J. Herschel's latest drawing. From this point feeble traces exist 
for l(y or 15' in a south-preceding direction. Their course over the 
B. Picardxana gives a decidedly reticulated aspect to the whole region ; 
but, though bright, they are here so closely intertwined and connected 
by offsets, that it is a matter of no little difficulty to gun a clear com- 
prehension of their proper relations. The complexity of the details is 
further increased by several ofishoots from this quarter, which cross over 
into the adjacent R. Derhcuniatia ; still the general effect is easily re- 
cognized. 

From the southern comer of the Regie Picardiana, and from those 
parts of R, Derhamiana and R. Huygeniana which lie near the Trape- 
zium on its north-preceding and preceding sides, a number of narrow 
and bright branches diverge, their extremities tending also to the south- 
preceding direction. Some of these cross the R. GentiUana and seem 
to merge together, forming a nebulous mass, which can be followed 
through an arc of 10' or 15'. Others, which are less curved, originate 
near the Sinu9 Gentilii ; these are narrow and somewhat tortuous. 
* It is to be noticed that the initial direction of the wreaths {Nebelstrei- 
fen) changes continuously from an angle of position of 330^ on the 
northern margin of the Sinus Magnus, to one of 220^, or less, at the 
S. Gentiliiy and the sweep of the curve correspondingly diminishes, so 
that throughout the whole nebulous region preceding the sharply de- 
fined apex of the R. Huygeniana, the extremities of the filaments have 
a pretty uniform tendency in the angle of position 220°. As soon, how- 
ever, as we pass to the fields on the following side of the apex, a change 
is immediately apparent The ultimate direction being about in the 
angle IGO'^. The principal group of wisps results from the resolution 
of the R, Messeriana, and the region between the Trapezium and the 
Proboscis AEnoTj including both these features, into four or &ye distinct 
wreaths having a common initial direction in the angle of position 110°. 
The very bright nebulosity lying between the S, Gentilii, the Trapezium, 
and the R, SubnehUosa, cannot be resolved into a regular structure, but 
three or four condensed spots, constituting the most brilliant part of the 
nebula close on the south-preceding side of the Trapezium, are plainly 
distinguished as tufls or curled offsets from a prominent wisp of light 
which extends from its origin, near the Trapezium, across the R. Gen- 
tiliana. 
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The general aspect of the greater part of the nebula is therefore that 
of an assemblage of curved wisps of luminous matter, which, branching 
outwiard from a common origin in the bright masses iti the vicinity of 
the Trapezium, sweep towards a southerly direction, on either side of an 
axis passing through the apex of the Regio Huygenianoj nearly in the 
angle of position 180®. About twenty of these convolutions have been 
distinctly traced, while others giving a like impression are too faint or . 
too intricate to be subjected to precise description. It may therefore be 
properly classed among " the spiral nebulae," under the definition given 
by their first discoverer, Lord Rosse ; including in the term all objects 
in which a curvilinear arrangement, not consisting of regular re-enter- 
ing curves, may be detected. 

That the existence of this feature in the great nebula of Orion should 
have hitherto escaped notice, after the many careful scrutinies to which 
it has been subjected, with the help of the largest instruments and the 
most skilful observers, may seem scarcely credible; a few words of 
explanation on this point will not therefore be amiss. It is to be 
ascribed partly to the confusing effect produced by the crossing and 
intersection of Jhe principal strice and of their offsets, which the eye 
cannot unravel without the aid of some clew to their mutual relation 
and significance ; and partly also to the faintness of some of the details, 
which are, nevertheless, very essential features in a correct apprehen- 
sion of its structure, supplying, as they do, what would otherwise appear 
as breaks of continuity, and assisting materially in the recognition of 
a principle of regularity pervading the whole structure. Until the law 
of relation and continuity in the several parts of such an object is en- 
tertained in the mind, it must remain an incoherent, confused assem- 
blage of material, having no orderly or connected arrangement. 

The change from the previous notion of its configuration is not more 
considerable than that which took place with reference to the celebrated 
nebula 51 Messier, in which the original discovery of the spiral arrange- 
ment was made. This object had been subjected to a careful examina- 
tion and description by both the Herschels, but neither their drawings 
nor descriptions furnished the slightest intimation of a spiral structure. 
It deserves particular notice, too, that there was no want of sufiicient 
optical power to exhibit the appearance in question ; for the spirality of 
51 Messier is seen with perfect distinctness in a refractor of 15 inches' 
aperture, and must certainly be within reach of the twenty-foot Her- 
schelian reflectors. Nor can it for a moment be thought that the earlier 



Digitized by 



Google 



230 PROCEEDINQS OF THB AMBRIOAN AOADEMT 

observations and delineations were in any proper sense erroneous. They 
were simply made at a great disadvantage, in the absence of a clear con- 
ception of the general plan of structure presented in the object. Some of 
the details indispensable to its recognition, being only faintly presented, 
were overlooked, or, appearing by mere suggestions and glimpses of 
vision, they conveyed an erroneous impression ; in this way the mutual 
relation of the various parts came to be entirely misconceived. The 
missing links were supplied by the larger optical power of Lord Hosse's 
telescope, too plainly not to insure notice ; and the nebula then pre- 
sented itself under a totally different aspect Instances of similar reve- 
ktions, completely at variance with previous conjectures, have indeed 
so often occurred in the history of astronomical discovery, that the pro- 
cess ought to be regarded as the ordinary rule, rather than as an un- 
usual exception. 

Professor Bowen read a paper arguing against the wisdom 
of legal enactments requiring banks to keep a fixed and con- 
stant proportion of specie in reserve. 

Mr. Pelton read a paper on the honey of Mount Hymettus, 
of which he had received a supply from the Rev. Dr. Hill of 
Athens. He gave an account of the Grecian bee, citing pas- 
sages from the poets, beginning with Homer : next, the vari- 
ous occasions, religious and social, on which honey was used 
by the ancients were enumerated. The employment of honey 
in the medical practice of the Athenian physicians, especially 
by Hippocrates and Galen, was explained, and passages were 
cited from the writings of Hippocrates. The next topic was 
a philological one, the use of honey as a term of comparison, 
and the frequency with which the word /LteXt (honey) is com- 
pounded with other words in descriptive epithets. This was 
shown by a series of passages in the poets and prose-writers, 
from Homer to Plato and Aristotle, 'the reputation of the honey 
of Mt. Hymettus in ancient times was then illustrated by quo- 
tations from Strabo and Pliny ; and in modern times, by the 
testimony of the old traveller, Wheeler, and others. The wild 
thyme which flourishes in abundance on the mountain, and 
which gives its peculiar flavor and fragrance to the honey, was 
described, and specimens exhibited. 
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Greece has been overrun, it was remarked, by hostile and 
barbarous hordes. Persians, Gauls, Romans, Vandals, Goths, 
Slavonians, Albanians, and Turks have successively swept over 
the laiid, until some, like Pallmereyer, have come to the con- 
clusion that the ancient Hellenic population have been utterly 
displaced, and not a drop of Hellenic blood flows in Grecian 
veins. This is a paradox, as any one may see who will visit 
Dr. Hill's school or the Panepistemion of Otho, or the Par- 
thenagogeion, and look into the animated countenances which 
might furnish models for another Panathenaic procession. But 
let the speculative sceptic doubt this if he pleases ; even he 
cannot doubt that the bees of Hymettus are descended in a 
bee-line from those that clustered round the lips of the infant 
Plato as he slept among the myrtles while his parents were 
sacrificing to the Hymettian nymphs. 

" And still his honeyed wealth Hymettus yields ; 
There tlfe blithe bee his fragrant fortress builds, 
The free-bom wanderer of thy mountain air." 

A small quantity of the Hymettus honey was placed on the 
table as a further and final illustration of the subject. 



Four handred and nlnety-fourtli meetiiig. 

April 11, 1861. — Monthly Meeting. 

The President in the chair. 

Mr. Charles G. Loriug announced the death, upon the same 
day, of two venerable and distinguished Fellows of the Acad- 
emy, viz. Chief Justice Shaw and Judge White, in the follow- 
ing terms : — 

Mr. President: Since the last meeting of the Academy, and within 
the lapse indeed of a few days, two of its most venerated members, 
whose age, social position, aad eminent endowments added much to 
its dignity and influence, having been called from earth by the angel of 
death, it becomes us to turn firom our ordinary avocations for a moment 
in contemplation of their departure, and to place upon record a testi- 
monial of our appreciation of their worth. And as both were in the 
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department in tbe classification of members in which I stand, and as 
long and very friendly professional and social relations with one, and a 
cordial acquaintance for many years with the other, have rendered my 
remembrance of each of pecaliar and affectionate interest, I readily com- 
ply with your suggestion, in a very humble and brief attempt to com- 
memorate their claims upon our regard this evening, — confining myself 
to the consideration of their peculiar moral and intellectual character- 
istics, leaving the more particular elements of biographical account for 
their appropriate place in the annual narrative. 

If I were influenced by no other motive to avoid all semblance of 
exaggeration in such delineations, I should feel myself constrained to 
the severest simplicity of truthfulness by the consciousness of the stem 
reverence of it in one, and the equally firm and gentle lov^of it in the 
other, as illustrated in their daily lives and conversation, and of the 
reproach pressing on me, as in their presence, should I be guilty of 
departure from it in speaking of them. 

Both were members of the legal profession; both devoted their 
best energies to the service of society in that department of moral 
science ; and both illustrated its true dignity as a science in knowledge 
of the principles of human nature and of society ; and as an art, in the 
application of them to the relations of life and the rights and duties of 
members of a community. 

I believe that the records of the juridical career of the late Chief 
Justice Shaw justify the assertion, that no judge ever adorned the 
bench, in England or America, whose decisions are more strikingly 
illustrative of the law as a science, both in the abstract and the con- 
crete. His mind seemed ever dwelling in principles and their unfold- 
ings ; and with equal power and delight whether in abstract develop- 
ment or practical application. It was thoroughly absorbed in the 
perception and contemplation of the nature of Law, in its universal 
application, as portrayed in Hooker's celebrated description : " Of Law 
there can be no less acknowledged than that her seat is in the bosom of 
Grod, — her voice the harmony of the world ; all things in heaven and 
earth do her homage, the very least as feeling her care, and the great- 
est as not exempted from her power." 

No subject was presented, whether of morality or civil polity, of 
science or of art, concerning which he did not instinctively seek the 
ascertainment of its fundamental law, its reduction to first principles. 
It mattered not whether it were the government of a state or the con- 
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struction of a contract ; the revolution of a comet or the circulation of 
the blood ; the working of a steam-engine, or a machine for the manu- 
facture of a pin. 

This great faculty of perceiving and developing the principle of 
everything brought within the range of his intellectual vision, was the 
foundation of his imposing mental power ; and had it stood alone, and 
been exercised and expended in abstract research and the develop- 
ment of systems, embodied in scientific treatises, there can be no doubt 
that it would have ranked him among the men of genius of his day, 
and transmitted his name to posterity with a more dazzling diadem 
than ever rests upon the brow of those whose lives and powers are de- 
voted to the service of man in the daily walks of life. 

But happily for our Commonwealth, and happily, I may safely 
say, for the jurisprudence of our country, this was but one, though 
the most conspicuous, of the many talents with which he was gifled, 
And which enabled him to extend broadly and deeply the foundations 
of jurisprudence in its adaptations to the ever-changing phases of human 
life in the progress of civilization, and the ever-novel and multifarious 
developments of industrial skill and enterprise. To this great power 
were added the willing capacity for long-continued labor in details ; an 
earnest love and curiosity for the application of principles to practice ; 
a ready faculty for subtile logic, rejoicing in the play and conflict of 
polemic discussion ; a marvellous faculty of individualization, from 
which nothing escaped ; a comprehensive, tenacious memory ; and, per- 
haps above all, a great heart filled with generous dispositions and 
kindly emotions, an incarnation of the sentiment, *^ Homo sum, humani 
nihil a me alienum puto," ever impelling to the use of all his facul- 
ties and attainments for the service of his fellow-men in all that was 
nearest to their interests and their affections. 

Human law is but the reflex of the habitual feelings and opinions 
of the people. The law of causality is as strictly applicable tdAu- 
man actions as to the world, of matter. Law is therefore in the 
strictest sense a science, whose fundamental principles are to be found 
in the construction of human nature and civil society; and he only 
can be esteemed a scientific lawyer whose studies and reflections 
extend beyond the learning of books and the authority of precedents 
— essential instruments and guides though they be in his daily 
work — to the sources of individual and social, intellectual and moral 
life. 
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No code of statute law, however elaborate, or erected upon experi- 
ence however univereal, could provide for a multitude of novel cases 
that would be presented for adjudication within one year after its en- 
actment The infinite variety of human capacities, feelings, interests, 
and motives, and the ever-multiplying novelties in enterprise and social 
relations, must ever throw back legal judgment on rights and duties in 
human life upon first principles ; and hence the inevitable necessity for 
what is termed judicial legislation, — the establishment of the law by 
the court in an individual case, to govern all thereafter arising, falling 
within the like application of the same principles. And no department 
of human labor, therefore, in science or art, calls for greater capacity 
of comprehension and investigation, more acute penetration and far- 
seeing wisdom, or more entire soundness of heart, than that of the 
judgment seat And more especially is this combination of faculties 
demanded at periods when the expansion of commerce and of business 
relations to new dimensions and in multiplied varieties, and the intro- 
duction of new modes of enterprise, call for a corresponding enlarge- 
ment of the foundations and boundaries of jurisprudence. 

And it was at sbch a stage in the affairs of men that this great judge 
was commissioned for his high trust. The changes and modifications 
of public sentiment concerning laws regulating the domestic relations ; 
the vast and rapidly augmenting increase of commercial adventure, in- 
volving corresponding multiplied connections and calling into birth new 
species and forms of obligation, written and implied ; the comparatively 
recent introduction of a new system of associated enterprise in manu- 
facturing corporations, already widely spread if not originating in New 
England, and before unknown ; and the gradual ingrafting of the Eng- 
lish system of Equity Jurisprudence upon the administrative duties of 
our courts of common law, opened wide and constantly enlarging fields 
for the development of principles of previous comparatively limited ap- 
pliifl^on, and for the unfolding of others, before unrecognized, lying at 
the foundation of the new combinations thus brought into being. Hap- 
pily his associates upon the bench, at his accession to it, were also 
men of eminent ability and great learning, and some of them of long 
judicial experience; thus with him constituting a combination of in- 
tellectual power and moral influence remarkably adapted for the exist- 
ing and coming emergencies, for maintaining the pre-eminence of the 
Commonwealth in these new fields of science which their predecessors 
had established in the old, and for transmitting to posterity her system 
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of jurisprudence with broader foundations and ampler superstructure, 
adapted to the unprecedented and ever-increasing growth of her mate- 
rial interests, and, as it may be hoped, of her ever-advancing progress 
in moral and intellectual civilization. And it is believed that she can 
point to no one of her many illustrious sons whose intellectual power, 
faithful service, and moral influence have done more for the honor and 
perpetuity of her most cherished civil institutions. 

But the services of this great and good man were not confined to the 
discharge of his official duties ; his comprehensive mind and heart em- 
braced all fields in which he could serve his fellow-men ;* his broad and 
philosophical benevolence assisted in the management .and dispensation 
of many public charities ; his love of learning and appreciation of 
the inestimable benefits of thorough science, and his profound wisdom, 
aided in the government of many institutions for their cultivation. 
He was for more than twenty years a member of the Corporation of 
Harvard College, ever faithfully attentive to the laborious and often 
minute duties of that station, and earnestly intent upon the promotion 
of her highest interest and honorable fame. 

The moral nature of Chief Justice Shaw was on the same grand 
scale with the intellectual. It was founded upon a firm will and cour- 
ageous spirit, fitting him for enduring enterprise and resolute fulfilment 
of his purpose. His perception of duty was elevated and controlling ; 
his regard for truth stern and unyielding ; his sense of justice acute 
and comprehensive, generous and benevolent ; and crowning all was a 
warmth and sensitiveness of feeling often in seemingly strange contrast 
with his otherwise massive character. He was singularly emotional ; 
the utterance of a noble sentiment, the witnessing of a generous action, 
the unexpected appeal to any of the exalted principles of our nature, 
the suffering of a fellow-being, however humble, would suffuse his 
eyes and cause his lips to quiver and his voice to tremble, alike on the 
judgment seat and in the privacy of social intercourse. Had he Iwed 
in earlier times it might well be believed that his demeanor upon the 
bench had prompted the apothegm, " The sentence of condemnation is 
best steeped in the judge's tears." Indeed, in witnessing his discharge 
of this painful duty of his office upon the prisoner, it was often difficult 
to believe that he was not at the time the greater sufferer of the two. 
In private life our departed associate was an earnest, faithful friend, a 
genial and most instructive companion. His resources in general infor- 
mation upon the science, literature, and humanities of the day, seemingly 
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maryellous in contemplation of the absorbing duties of his office ; his 
rich fund of racj anecdote and illustrative historic remembrances ; a 
keen relish of wit and humor, and the faculty to contribute his share of 
them ; and a cordial enjoyment of social intercourse in all its refined 
and elevated forms, ever rendered him a gladly welcomed and honored 
guest, though ever in seeming unconsciousness ^wearing the kingly 
crown " of acknowledged intellectual and moral power. 

Into the sanctities of his domestic life, and the sorrows of those most 
dear to him and to whom he was most dear, it is not for us to intrude, 
further than in expression of our sympathy in the grief attending the 
final departure of the venerated and beloved from the home which he 
had so long blessed and adorned, and where he so &ithfully illustrated 
the highest virtues of the husband, father, and friend. 

In the Christian faith and hope, by the light and guidance of which 
he had lived, he serenely reached the close of his long, laborious, suc- 
cessful, and honored life, dying in the confidence that, though ^ the dust 
shall return to the earth as it was, the spirit shall return to God who 
gave it" 

In turning from the contemplation of the life and character of Chief 
Justice Shaw, to those of the other venerated and distinguished mem- 
ber of the Academy, whose place was on the same day and nearly at 
the same hour made vacant, I feel still more impressively a painful 
inability to approach any just presentation of them ; and lament that 
a duty so grateful as this must have been to one of his intimate asso- 
ciates, has not devolved upon some one thus privileged, and more 
familiar with the studies and learning which were the joy and crowning 
glory of his life. 

The late Judge Daniel Appleton White, although not so prominently 
known to public fame as his cherished friend of whom we have just 
spoken, nor occupying a like elevated official position, held a high rank 
in the department of letters, and exercised a wide-spread and benefi- 
cent public influence. He probably had few superiors in this country 
as a scholar in English literature, to which his life was mainly devoted ; 
and certainly he had none in the virtues and graces of a Christian gen- 
tleman, neighbor, friend, and patriot 

Having been graduated with the highest honors of the University, 
and officiated for four years as its Tutor in Latin, he entered upon the 
study and practice of the law ; and soon made such progress as raised 
high expectations of future eminence, and led to his election as a Rep- 
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resentative in the Congress of the United States. Entertaining, how- 
ever, no ambition for popular distinction, and preferring a sphere of life 
more congenial to his peculiar faculties and tastes, he resigned that sta- 
tion before entering upon its duties, and accepted the office of Judge of 
Probate for the County of Essex, — a station of far greater importance 
to the domestic peace and welfare of the community than is generally 
understood, involving indeed great responsibilities, and requiring for 
the due discharge of its duties thorough knowledge of a peculiar de- 
partment of law, sound judgment, gentleness of manner, beneficent 
patience, and spotless integrity; but absorbing no time beyond the 
special days appropriated for their administration, and leaving a large 
portion therefore for other pursuits. He retained this office for the 
period of thirty-eight years, fulfilling its duties not only to entire ac- 
ceptance, but in such manner as to attract a degree of veneration and 
affectionate confidence throughout the county. 

But great as must have been the satisfaction from the consciousness 
of duty thus discharged, and without which one of his philanthropic 
affections and high sense of obligation to others could not have been 
satisfied, this was not the field in which his highest enjoyment, or per- 
haps his highest usefulness, was found. He was by nature intended 
for a general scholar. His moral and intellectual faculties were all 
attuned to communion with the sages, philosophers, poets, historians, 
and thinkers of all ages, assembled around him in his extensive, quiet 
library, where, far above the rivalries, contests, juggles, and jostlings 
of professional or political life, well might he say, "My library is 
dukedom large enough." 

He had gathered around him an extensive and choice collection of 
books, amounting within a few years of his death, and until reduced by 
the liberal donation to be presently mentioned, to about ten thousand 
volumes, with the best of which he was familiar, being accustomed not 
only to constant and careful study, but to taking notes of all that he 
deemed worthy of especial remembrance. History was one of his 
favorite studies, and his knowledge of it was extensive and accurate. 
With that of England and this country he was 'entirely acquainted ; 
and especially were the records of the lives and doings of the Pilgrim 
Fathers of New England as familiar to his memory as were the occur- 
rences of his own life. He was highly accomplished in classical lore, 
and, with his friend, Mr. Pickering, prepared for publication an edition 
of Sallust, believed to be the first Latin classic edited in this country. 
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He was thoroughly versed in the theology of the times and its history, — 
a study which early attracted his attention from the naturally devotional 
tendency of his nature and the earnest desire ever impelling him to lofty 
themes of inquiry and contemplation. His fervently devotional spirit, 
in all the diversified scenes of life, found utterance in the divine music 
of the Book of books, and the hardly less moving strains of later lyrical 
inspiration, all familiar to him as household words. 

But he was entirely unostentatious of his rich possessions ; and no 
one, from ordinary intercourse with him, would suspect their fulness, 
excepting as seen in the refinement, purity, elevated moral tone, and 
serene, comprehensive wisdom pervading his life and conversation, 
which the highest mental and moral culture can alone produce. He 
was indeed liberal in communicating his knowledge whenever sought; 
and earnest in constant efforts to secure as widely as possible for others 
the blessings of the, cultivation which he so well knew how to appre- 
ciate. He was a zealous and efficient leader in all enterprises for ex- 
tending and advancing education and popular instruction ; the founder 
of the Salem Lyceum, when the system of popular lectures was intro- 
duced ; an earnest and judicious worker in the establishment of the 
Salem Athenseum, and, with his friend, Dr. Bowditch, chiefly instru- 
mental in procuring for it the means of its present prosperity. He 
was at the time of his decease the President of the Essex Institute, 
devoted chiefly to the advancement of the study of natural history, and 
had a few years previously bestowed upon it about five thousand valua- 
ble books from the treasured library which he had been so long and with 
such pains collecting. For very many years he served as Overseer of 
the University, fulfilling his duties with active zeal and loving care, and 
retaining to his last hours a deep interest in all that pertained to her 
usefulness or glory. He was for a long period one of the most atten- 
tive and useful members of this Academy, until advancing age and 
distance of residence precluded his habitual attendance ; and he was 
selected to pronounce the well-remembered eulogy upon the decease of 
its President, Mr. Pickering. In fine, he was the uniformly recognized 
patron and beneficent friend of all benevolent and educational institu- 
tions within the scope of his labor or influence. 

The intellectual and spiritual elements of Judge White's character 
are fully illustrated in the chosen occupations of his life. This was 
peculiarly transparent, illuminated with tlie mild and genial radiance 
of mingled wisdom, piety, refinement, benevolence, and love of truth 
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and beauty in all their forms, united with strong affections, and a 
resolute but gentle firmness of purpose, adding alike to his personal 
dignity and his efficiency for the good of others. The close of his life 
was in beautiful accordance with his character and its crowning illus- 
tration. Conscious of the near approach of the angel to lead him 
through the dark valley, he lost none of his usual serene composure 
and affectionate tenderness to those around him ; none of the calm 
and childlike trust in God and Christ which had guided his daily 
walks; none of the delight he was accustomed to take in the poetry 
with which his memory was stored; none even of the genial pleas- 
antry that ever cast its gentle rays upon his social and domestic life. 
Just before his own departure, that of his friend the Chief Justice 
was announced to him. "It is in good time," he replied, and soon 
afterwards a simple, calm prayer, an utterance of unfaltering trust, the 
repetition of a part of a favorite hymn, and his spirit had taken its 
flight. 

For the purpose, Mr. President, of placing upon our records a humble 
memorial of our appreciation of their worth and our loss, I submit for 
the consideration of the Academy the following resolutions : — 

Resolvedy That in the death of the late Chief Justice Shaw the 
Academy of Arts and Sciences mourns the departure of one of its most 
honored and venerated associates, of a great magistrate and good man, 
whose labors adorned and elevated the jurisprudence of his country, 
and whose life, devoted to the service of his fellow-men in their highest 
interests, should ever be held in grateful remembrance. 

Resolved^ That in the decease of Judge White the Academy recog- 
nizes the departure, in a ripe old age, of one of its most venerated mem- 
bers and brightest ornaments, whose eminent Christian virtues and 
graces adorned society, and whose distinguished scholarship and earnest 
labors in the causes of learning and charity entitle him to be ranked 
among the benefactors of the Commonwealth. 

Resolved^ That -we sympathize with the families of our departed 
associates in the grief which the death of the revered and loved 
must ever excite, and sympathize with them also in the grateful 
reflection that, although we may see those whom we thus venerated 
and loved no more on earth, the influence of their labors and •char- 
acters can never die. 

And that the Secretary be requested to communicate to them copies 
of these resolutions. 
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The resolutions were seconded by the Rev. President 
Walker, who paid an additional tribute to the memory of 
Judge White. He referred to the collection of distinguished 
men living in Salem forty years ago, such as was hardly to 
be met with in any other part of the country, — Bowditch, 
Story, Pickering, Ac, — and of Judge White as one of this 
select number. Alluding to the present cloud over our pub- 
lic affairs, he spoke of Chief Justice Shaw and Judge White 
as the product and the representatives of the best days of 
our country, adding that he could not divest himself of the 
feeling, that our way is darker and more insecure now that 
they have fallen asleep. 

Also, by the Hon. John C. Gray and Judge Washburn, who 
illustrated in detail leading traits and particulars in the char- 
acter and career of the late Chief Justice. 

The resolutions were unanimously adopted. 

By invitation, after some introductory remarks by Mr. 
Felton, the Rev. Dr. Cyrus Hamlin, of the Constantinople 
Mission of the American Board, addressed the Academy upon 
the subject of Education in European Turkey, and upon the 
plan and prospects of a collegiate institution about to be es- 
tablished in the vicinity of Constantinople. 



Four liiiiidred and nlneiyflftli n&eetlny. 

May 14, 1861. — Monthly Meeting. 

The Vice-President in the chair. 

The Corresponding Secretary read various letters rela- 
tive to the exchanges of the Academy with other institu- 
tions ; and he exhibited the large and invaluable collection 
of Geological Sections, Maps, Charts, Ac. of the Geological 
Survey of Great Britain, presented to the Academy by the 
Director of the Survey under the sanction of the British 
Government. 

Professor James Hall, of Albany, made a communication 
upon some points in North American Geology, in which he 



Digitized by 



Google 



OP ARTS AND SCIENCES. 241 

proposed and illustrated some novel views in respect to the 
formation of mountain-chains. 

These views were discussed with Professors Agassiz, Rogers, 
and others. 



Four l&iuidred and nlneiy-slxtli meetings* 

May 28, 1861. — Annual Meeting. 

The Vice-President in the Chair. 

The Corresponding Secretary read letters relative to the 
exchanges of the Academy. He also read, as Secretary of the 
Council, 

The Armual Report of the Council relative to the Personnel 
of the Academy, 

During the past year the Academy has elected four Resident Fel- 
lows, four Associate Fellows, and three Foreign Honorary Members. 

Three of the Resident Fellows belong to the Third Class, and one 
to the First Class. 

Two of the Associates were elected into the First Class, one into 
the Second, and one into the Third Class. 

Two of the Foreign Honorary Members chosen, viz. Dove and 
KoLLiKER, fill places vacated in the Second Class. The third, the 
distinguished and aged Von Rauch, the Nestor of sculptors, who was 
nominated by the Council a year ago, had deceased some time before 
the election took place. 

From our immediate ranks, three Resident Fellows have been re- 
moved by death during the past year; viz. the Rev. Dr. Hem an 
Humphrey, formerly President of Amherst College, the late Chief 
Justice Shaw, and the Hon. Daniel Appleton White, beiug 
three of the most venerable members, and all three belonging to the 
First Section of the Third Class of the Academy. 

Dr. Humphrey, who has long held the rank of one of the most dis- 
tinguished New England divines, was the first President of Amherst 
College, and he worthily presided over that institution for twenty-two 
years. Upon retiring from this position, in the year 1845, he resumed 
his residence at Pittsfield, of the First Church in which place he 
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had formerly been pastor ; and here he closed his useful and honorable 
earthly career, in September last, at the advanced age of eighty-two 
years. He was elected into the Academy in the year 1842; but, 
having resided at a great distance from Bostonj^'jbas rarely, if ever, 
attended its meetings. *^ 

Our loss in the death of the late Chief Justice, Imd of Judge White, 
of so recent occurrence, is more immediately and sensibly felt For in 
that event the Academy was bereaved, upon the same day, of two of 
our most experienced and efficient, as well as most venerated members. 
In the eulogies pronounced at the meeting which immediately ensued, 
and in the resolves then adopted, this society has so fully expressed its 
exalted estimation of the character and services of these great and 
good men, and its deep sense of the loss it has sustained in their re- 
moval, that it would be supererogatory for the Council to undertake 
anew a duty already performed so lately and so well. 

We have only to record that the Hon. Lemuel Shaw was chosen a 
Fellow of the Academy in the year 1823. He was bom in Barnsta- 
ble, on the 9th of January, 1781 ; he died on the 30th of March last, 
at the age of eighty years. 

Judge White was bom five years and two days earlier, viz. on the 
7th of January, 1776, in that part of Methuen which is now the city of 
Lawrence; and he survived for a few hours only his associate and 
friend. Having been elected in the year 1812, the late Judge White 
was for almost half a century a Fellow of this Academy, — a length of 
service which is surpassed by only five surviving members. 

Only one Associate Fellow is known to have deceased since the last 
annual meeting, viz. the Rev. Professor Charles B. Haddock, for- 
merly of Dartmouth College, New Hampshire, who died on the 15th 
of January last. He was bom in Franklin, then a part of Salisbury, 
New Hampshire, in the summer of 1796; his father was a trader i<i 
that town ; his mother was an older sister of Ezekiel and Daniel Web- 
ster. He entered Dartmouth College in 1812, was graduated with 
distinguished honors in 1816, and immediately began the study of the- 
ology at Andover. In 1819 he was was chosen to fill the newly estab- 
lished chair of Rhetoric in the College where less than three years be- 
fore he had taken his first degree ; and in 1838 he was translated to 
the department of Intellectual Philosophy. In 1850 he received from 
Mr. Fillmore the appointment of Charge d^ Affaires at the Court of Por- 
tugal, which he held until the year 1855 ; and, returning to his native 
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State, he passed the remainder of his life at West Lebanon, in literary 
pursuits and in the occasional discharge of the duties of the clerical 
profession. His colleagues at Dartmouth College speak of him as hav- 
ing been an admirable instructor, of rare courtesy and kindness, a dis- 
criminating and suggestive critic, with sufficient knowledge and an unu- 
sual power of expression. .In 1846 he published a* volume of Addresses 
and Miscellaneous Writings, marked by the completeness, the simplicity 
of style, the good sense, and the pure taste which characterized all his 
literary productions. His more recent writings, notes of foreign travel, 
lectures, and discourses, he had begun to prepare for the press, and 
some of them may yet be published. 

Professor Haddock was as urbane and courteous as he was accom- 
plished. He never obtruded himself upon public notice, but it was im- 
possible that he should remain unregarded in whatever community he 
might reside. One of his maxims, '^ Do well and wait," he so exemplified 
in his life, that his friends sometimes wished he were less moderate 
in his desires, and more strenuous in literary activity. In his position 
as Minister to Portugal, not indeed one of great responsibility, yet im- 
portant, he so performed its duties as to make one feel that, if they had 
been far more delicate and onerous, he would have been quite equal to 
them. 

Two Foreign Honorary Members have deceased during the past year, 
both German, one of the Second, the other of our Third Class ; viz. the 
venerable and profound anatomist and zoologist, Tiedemann, and the 
distinguished scholar. Buns en. 

FsiBDRiCH TiEDEMANN died at the age of eighty years, having been 
bom in Cassel in 1781. His father was distinguished as a Professor of 
Philosophy at Marburg, where the son was graduated in 1804, remain- 
ing there as a privat-docent until the following year, when he was 
appointed Professor of Anatomy and Zoology at Landshut. In 1816 
he was chosen to fill the Professorship of Physiology at Heidelberg, 
where he remained until 1849, enjoying a distinguished reputation 
throughout Europe, both for his fidelity as a teacher, and for the mer- 
its of his anatomical and physiological investigations. During the po- 
litical disturbances of 1849, his son, commandant of the fortress at Karl- 
stadt, was shot on account of his sympathies and co-operation with the 
popular movement, when the father refused any longer to hold an office 
in the gift of the government. Since then he has lived in retirement, 
and died in Munich, at the residence of his son-in-law, Bischofi*, so dis- 
tinguished for his embryological investigations. 
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His published scientific works are numerous, relating to comparative 
anatomy, to special anatomical studies, to normal development, to mon- 
strosities, and to the physiology of digestion. His investigations on 
this last subject were made conjointly with Gmelin, who brought in 
aid his extensive knowledge of chemistry. They studied especially 
the free acids which are found in the stomach during digestion, and the 
influence of them on the solution of the food, the changes which take 
place in the nutritive materials during the passage through the intes- 
tines, and the effect of the prevention of the entrance of *the bile into 
the duodenum by the tying of the bile duct They demonstrated the 
absorption of fatty substances by the lacteals, and their relation to the 
color of the chyle ; also some of the more important differences be- 
tween the kind of materials taken up by the lacteals and the veins. 
On account of the accuracy with which their experiments were 
performed, and of their having brought both chemistry and ana- 
tomical physiology to their aid in conducting them, they have been 
looked upon, until within a very short time, as of the highest au- 
thority on every question connected with the subject of digestion, 
and Miiller commended them as containing* all that was positively 
known with regard to the changes which the chyme undergoes in the 
small intestines. 

Among the anatomical labors of Tiedemann his great work entitled 
"Tabulae Arteriarum Corporis Humani" deserves especial mention. 
It is the most admirable of the works of the kind which have been 
published. The plates are accurately drawn, of the size of nature, and 
mostly from recent dissections. This work not only gives a fall de- 
scription of the arterial system as it ordinarily exists, but also the most 
complete account of the anomalies to which the arteries are liable, 
and especially the arch of the aorta and its branches. It is not as well 
known as it should be out of Germany, though it has proved a fruitful 
resource to those anatomists westward of the Rhine who have written 
upon the same subject 

In 1821 he published an important work on the brain of monkeys, 
and those of certain rare mammals which had not been previously de- 
scribed, as compared with the brain of man. This was fully illustrated 
by plates, very carefully prepared, and great pains were taken to make 
the proportional measurements of the different parts described precise. 
Among the more important conclusions which he draws from these 
examinations are the following ; namely, that the cerebral hemispheres 
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of man are larger than those of monkeys when compared with the 
dimensions of the spinal cord of the cerebellum, medulla oblongata, or 
optic lobes ; that, in the proportions of most of the parts just referred 
to, the seals, afler the monkeys, are among the animals which ap- 
proach nearest to man; and in the proportions of the brain to the 
spinal cord are nearer than these, and stand next to man. 

His work on the development of the human brain has become clas- 
sical. This was the result of patient labor, extending through several 
years, and has for its object a complete description, from his own dis- 
sections, of the changes which the brain undergoes from early foetal 
life to the end of gestation. The gradual evolution of parts is de- 
scribed for each month of intro-uterine life. In addition to the de- 
velopmental phases which the brain presents under such circum- 
stances, he has given a comparative exposition of its structure in the 
different classes of vertebrates, in order to show how far the for- 
mation of this organ in the human foetus goes through, in' different 
embryonic periods, stages which correspond with, or resemble, the 
mature brains of the lower animals. These resemblances, which had 
been partially recognized by Meckel, were far more satisfactorily de- 
monstrated and illustrated by Tiedemann. This work was published 
in 1816, and treats of a subject then new to physiological science; and 
out of Germany the ideas which it taught were generally received 
with ridicule by the physiologists of his time. To-day they are 
almost universally adopted. Better microscopes, and a more exten- 
sive use of them than was possible in his time, have added much 
to our knowledge of the development of the brain. No one work 
relating to the same subject presents better results than those con- 
tained in his monograph, and to this day it is the best authority. 

In 1836 he presented to the Royal Society a memoir on the brain 
of the Negro compared with that of the European and the Orang- 
outang. In this he discusses the question, whether there is any essen- 
tial difference between the brain of the Negro and that of the Euro- 
pean, and whether the former resembles that of the Orang more 
closely than the brain of the European does. His desire to substan- 
tiate everything by the accumulation of facts is conspicuous in this 
memoir. His results are based upon a comparison of the weights of 
more than fifty brains, and the measurement of the internal capacity of 
two hundred and sixty-eight crania of different nations. From the 
data drawn from these sources, he concludes that, although the Negro 
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brain in some respects (as, for example, in its breadth as compared 
with its length, as also, to a slight extent, as regards its size and 
weight) is inferior to that of the European, in most others it is not so, 
and that the difference between the brain of the Negro and that of the 
Orang is far greater than between the former and the European. He 
concludes his memoir with a general survey of the contributions of 
Negroes to literature and science, and expresses full confidence in 
their capacity for progress in civilization, and believes that, but for 
the depressing influence of the African slave-trade, this capacity might 
soon become manifest. 

He commenced a •* Complete Treatise on Human Physiology," but 
this was never finished. The first two volumes, which are merely 
introductory, are remarkable for their broad and philosophical views, 
and are based upon a very extensive knowledge of comparative anat- 
omy and physiology. The importance of these last sciences to the 
progress of human physiology no one more fully appreciated than he. 
Among other monographs published by him, those on the following 
subjects may be mentioned : — 

On the Nerves of the Uterus. 

On the Ophthabnic Ganglion and the Ciliary Nerves of Animals. 

On the Comparative Anatomy of the Hearts of Fishes. 

On the Anatomy of Anencephalous and Acephalous Monsters. 

This last is a very complete monograph, and comprises the results of 
very numerous dissections. 

His monograph on the structure of the Echinoderms was one of his 
most celebrated works, and received the prize of the French Institute 
in 1811. It was not published until 1816. 

In forming an estimate of the value of Tiedemann's labors, we must 
not judge him by the standard of the present day. It is nearly twenty 
years since his period of activity ended, and in the mean while physi- 
ology has undergone a complete revolution. When he was retiring 
from the field of active life, the importance of the test-tube, the bal- 
ance, and the microscope were only beginning to be appreciated. 
Liebig had just commenced his researches in physiological chemistry, 
and histological discoveries had only begun to influence the scientific 
world. Nevertheless, we are very largely indebted to him for the 
impulse which, during the last thirty years, has advanced physi- 
ology to the rank which it now holds among the sciences. Tie- 
demann's influence is to be attributed quite as much to the spirit 
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which he brought to his inquiries, and the thoroughness of his teaching, 
as to his actual contributions to the progress of science, though these 
have always been acknowledged as of great importance. With a mind 
eminently qualified for the work by an extensive knowledge of natural 
history and comparative anatomy, as well as by methodical and careful 
habits of investigation, he devoted himself earnestly and truthfully to 
the advancement of his science. Animated by the spirit of an aphorism 
of Bacon's, which he uses as a motto for one of his own works, " Non 
fingendum aut excogitandum, sed quid natura faciat observandum," he 
labored to bring everything to the test of direct observation and ex- 
periment. 

Christian Charles Josias (Baron) Bunsen died at Bonn on 
the 28th of November, 1860, aged sixty-nine years. 

The key-note to Bunsen's literary life is struck in a single sentence 
in one of Dr. Arnold's letters : " I find in you that exact combination 
of tastes which I have in myself, for philological, historical, and philo- 
sophical pursuits, centring in moral and spiritual truths." In philology 
he sought to work his way up to the auroral life of mankind. Believ- 
ing that language is in itself the most ancient and most certain record 
of the human race, and firmly persuaded of the unity of the race, he 
valued the remains of early speech as the oldest testimony to mental 
development, and studied them as great historical facts. In them he 
hoped to find a clew to the moral and spiritual formation of society. 
The reconstruction of the history of language would, as he conceived, 
furnish a scaffolding for the primeval history of religion. With these 
views, he welcomed every new round in the ladder, as it was fixed or 
supposed to be fixed by himself or his younger friends, and in his 
work on Egypt dwelt with peculiar satisfaction on the intermediate, 
but not unconnected, position which he thought was established for the 
language of that country, between the Semitic and Indo-Grermanic 
families ; thus bringing together the two great factors of modem civ- 
ilization, which have supplied the chief elements of his favorite study, 
the philosophy of universal history. 

Philology, philosophy, and theology were thus cemented in his mind. 
To him the cardinal truth of historical philosophy was the final victory 
of the divine principle of truth and justice. He saw in the past a 
sure movement in that direction, and had no doubt that the future 
would carry it through. Thus his method was professedly historical. 
With the ttwhistorical spirit, of which he saw about him the evils and 
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the dangers, he had no patience. " Christianity," he said, " stands or 
falls with the person of Christ as represented in the Gospels.** Believ- 
ing that the ChrivStian religion had begun a new world, he warmly 
assailed whatever in the past or present appeared to clog its appointed 
work. He glorified the memory of the German Reformers, whom he 
honored as the regenerators of modem society. In this sense at least 
he was the most Protestant of Protestants. A revelation of God's will 
and truth he found not less in the providential advance of order and 
virtue, than in the Bible itself. He sought to unite the two revela- 
tions, and to express in broad generality the lessons of Scripture under 
the form of a philosophy of development He calls the Bible ^ the 
mirror of universal history." With destructive rationalism, as such, he 
had no sympathy. Indeed, reconstruction seems to have been the 
dream of his life. He saw with sorrow the signs of a waning and 
setting faith around him. But he thought he also saw a deep and 
wide-spread yearning for a better light. To open the way to that was 
his cherished wish. His ^ Bibelwerk," as he himself explicitly de- 
clared, was undertaken in that spirit. Under this impulse, also, he 
strove to pierce through what he deemed the inventions of synods and 
councils, into the simple beliefs of the Apostolic age. And in the same 
temper he speculated hopefully on the Church of the Future. This 
may serve for a meagre sketch of his philosophy. It belongs to the 
theologian to decide on the value of his researches and theories. If 
some of his expressions are wanting in sharpness of boundary, and 
seem to play about the mind rather than to enter it, it is but just to 
their author to add his declaration, that his system forms in his own 
mind a connected whole. Dr. Arnold once wrote to him in reference 
to a theological point : '^ I believe that you have got hold of a truth 
which is as yet to me dark ; just as I cannot understand music, yet 
nothing doubt that it is my fault, and not that of music" This is a 
modest and friendly expression of a real difficulty. 

Bunsen has said that '' Restoration, both in a philosophical and an 
historical sense, is the problem of the present day." His character- 
istic traits come out in his attempts at restoration. Reconstruction is 
always a delicate, often a slippery work. It involves a certain ratio 
of destruction, and it offers a tempting stage for the exhibition of favor- 
ite theories. To strike the exact proportion between what is to be 
saved and what thrown away, and to be duly jealous of one's own 
idols, is a hard trial to that sanguine cast of intellect which is almost 
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indispensable to the idea of restoration. Bunsen was undoubtedly san- 
guine. His language glows with the warmth of his convictions and the 
ardor of his hopes. It is even, as strong as this : " The chronological 
dates which we deduce from Egyptian research render it necessary to 
remodel history, and enable us to remodel it" And surely a more 
honorable instance of steadfast industry can hardly be named in our 
day than his attempt to accomplish this. The title of his great work, 
« Egypt's Place in Universal History," bears witness to the wide range 
of his purpose and wish, and its execution is a monument of hopeful 
study. In restoring ancient chronology he knew the extreme diflSculty 
of the task he undertook. He is very positive in his conclusions, 
though many of them are contested by able scholars. Egyptologers 
must fix Bunsen's place in their science. They can perhaps tell us 
how many degrees of Egyptian darkness he has cleared off. What is 
here said merely aims to point out his purpose and connect it with the 
great objects of his life. 

Though Bunsen's apothegms and theses are not always transparent, 
at least to a common reader, he was not a man to deal in vague and 
sounding phrases that «found no echo in his. own heart. So far from 
this, it-is impossible for his reader, even when a little doubtful of his 
meaning, to have the shadow of a doubt as to his zealous, hearty, and 
liberal spirit Whoever approaches him, whether he agrees with the 
thinker or not, must respect the man. He was a stanch and fearless 
friend of liberal institutions in church and state, and found the war- 
rant for them in the Christian religion itself. He rejoiced in the grow- 
ing importance of the middle class in his own country, and made it his 
boast to have sprung from it himself. If in controversy his polemic 
zeal fell sometimes heavy on an opponent, it was not in any poor or 
grovelling cause. Materialism and despotism he hated with all his 
soul. He had the eye to recognize and the force to stimulate the stud- 
ies and efforts of others, and his death snaps one of the last links be- 
tween men of the past, like Heyne, Niebuhr, and Amdt, and younger 
scholars, like Lepsius and Max Miiller, whose co-operation he gladly 
sought and fairly acknowledged. His long residence at the Court of 
St. James's, the last of a line of diplomatic distinctions, naturalized 
him in the English language and in English society ; and it was en- 
riched with the cordial regard of such men as Arnold, Hare, and 
Kingsley. In all the variety of his active toils, whether in spinning . 
again the thread of ancient history, in denouncing ecclesiastical in- 

VOL. V. 32 
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tolerance, or in gathering ap the hymns of the Church, we meet a man 
who clung to his belief in progress, and knew no sjnonjme for selfish- 
ness but sin. 

A more noble and dignified retirement than that of his last years it 
would be difficult for a public servant to find. For a while out of favor 
at court, he withdrew to a beautiful home on the banks of the Neckar, 
where be lived in bis family and surrounded by his books and other 
friends. Any one who has passed a day under that hospitable roof 
will not soon forget the kindly greeting of the benevolent and vener- 
able man. Honors returned to him in due time, and he removed to 
the seat of that University which had heard the last teachings of his 
early friend and patron, Niebuhr. He lived long enough to witness 
the breaking away over Italy of that cloud which had nearly filled him 
with despair. And when death came upon him, it found him cheerful 
and ready. With higher names, the name of Niebuhr lingered on his 
lips, and now he sleeps beside him. The words he wrote for Arnold's 
epitaph might well come back to furnish his own : ** Strenuus, unice 
dilectus, populi Christiani libertatem vindicavit." 

At present the Academy consists of 156 Re^dent Fellows, of which 
the First Class contains 48 ; the Second Class, 48 ; the Third Class, 
60. The proportions in the sections remain nearly unchanged from 
last year, except that the section of Philosophy and Jurisprudence, 
which was before the smallest of the Third Class, is reduced from thir- 
teen to ten members. 

There are 81 Associate Fellows, of which the First Class contains 
35 ; the Second Class, 30 ; the Third Class, 16. 

The actual Foreign Honorary Members are 71 ; of the First Class, 
27 ; the Second Qass, 27 ; the Third Class, 17. 

The Treasurer submitted his Annual Report, which was 
ordered to be entered in full upon the records. 

Professor Levering read the Report of the Committee on 
Publication, and Dr. A. A. Gould that of the Library Com- 
mittee. 

Appropriations were voted, on motion of the Treasurer, 
of $ 800 for the Library, $ 1,100 for general expenses, 
and $ 1,400 for publications for the ensuing year. On motion 
of Mr. Emerson, a special appropriation of $400 was voted 
for the continuation of Dr. Storer's Report on the Fishes of 
Massachusetts. 
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Rev. Professor Andrew P. Peabody of Cambridge was 
elected a Fellow, in Class III. Section 4. 

William Perrel of Cambridge was elected a Fellow, in 
Class I. Section 1. 

At the election, the oflBcers of the preceding year were re- 
chosen by ballot; and the members of the several standing 
committees were re-appointed by the chair. 

DONATIONS TO THE LIBRARY, 

FBOM MAT 29, 1860, TO MAT 28, 1861. 

American Philosophical Society. 

TransactioDs. New Series. Vol. XL Part IIL 4to, Phila- 
delphia. 1860. 

Proceedings. Vol. VII. Jan. 1859 to Jan. 1861. 8vo. Phila- 
delphia. 1861. 

Laws and Regulations and List of Members. 8yo pamph. 
PhiladelpWa. 1860. 
Academy of Natural Sciences, Philxidelphia. 

Journal. N. S. Vol. IV. Part IV. 4to. Philadelphia. 1860. 

Proceedings. VoL XII. pp. 97-144; 361-476; 517 to end 
of vol. 8vo. Philadelphia. 1860. 

A Notice of the Origin, Progress, and Present Condition of the 
Academy of Natural Sciences of Philadelphia. By W. S. W. Rus- 
chenberger, M. D. 2d Ed. 8yo. pamph. Philadelphia. 1860. 
American Antiquarian Society. 

Proceedings in Boston, April 25, 1860 ; — in Worcester, Oct 22, 
I860; — m Boston, April 24, 1861. 8vo. 3 pamph. Boston. 
1860 -6L 

Archaeblogia Americana. Transactions and Collections of the 
American Antiquarian Society. Vol. IV. 8vo. Boston. 1860. 
Hon. Henry Wilson. 

Message and accompanying Documents. VoL I. 8vo. Wash- 
ington. 1860. 
Chicago Historical Society. 

Transactions of the Illinois State Agricultural Society, with 
Notices and Proceedings of County Societies and kindred Associa- 
tions. Vols. 11. and IIL 1856-58. 8vo. Springfield. 1857-59. 

Second Biennial Report of the Superintendent of Public lostruc- 
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tion of the State of Illinois, for the Years 1857 - 1858. 1 vol. 8vo. 
Springfield. 1859. 

Report of the Water Commissioners of the City of Chicago, made 
to the Common Council, Dec. 8, 1851 ; together with an Act of In- 
corporation, and a Statement of the Financial Condition of the City, 
Nov. 10, 1851. 8vo pamph. Chicago. 1851. 

City Comptroller's Third Annual Statement of the Receipts and 
Expenditures of the City of Chicago, for the Financial Tear 1859 - 
60. 8vo pamph. Chicago. 1860. 

Eleventh Semi-Annual Report of the Board of Water Commis- 
sioners to the Common Council of the City of Chicago, Jan. 1st, 1857. 
8vo pamph. Chicago. 1857. 

Report and Flan of Sewerage for the City of Chicago, Illinois, 
adopted by the Board of Sewerage Commissioners, Dec. 31, 1855. 
8vo pamph. Chicago. 1855. 

Report of the Board of Sewerage Commissioners of the City of 
Chicago, for the Half-year ending June 30, 1860. 8vo pamph. 
Chicago. 1860. 

Chicago Sewerage. Report of the Results of Examinations made 
in Relation to Sewerage in several European Cities, in the Winter 
of 1856-57. By the Chief Engineer of the Board of Sewerage 
Commissioners. 8vo pamph. Chicago, IlL 1858. 

Second Annual Statement of the Trade and Commerce of Chica- 
go, for the Year ending Dec 31, 1859. By Seth Catlin, Secretary. 
8vo pamph. Chicago. 1860. 

Rights of Congregationalists in Knox College : being the Report 
of a Committee of Investigation of the General Association of Illi- 
nois ; with an Appendix. 8vo pamph. Chicago. 1859. 

Proceedings of the Fourteenth Annual Meeting of the American 
Institute of Homoeopathy, held in Chicago, Wednesday, June 3, 
1857. 8vo pamph. Chicago. 1857. 
Geological Society^ DvUin. 

Journal. Vols. HI., V., VI. Part II., VII. Parts I. and IV., 
VIII. Part II. 8vo. Dublin. 1844-59. 

Experimental Researches on the Granites of Ireland. By Rev. 
Samuel Haughton, M. A., F. G. S., etc. [From Quart Jour, of the 
Geol. Soc for Aug. 1858.] 8vo pamph. 

On some Rocks and Minerals from Central India, including two 
new Species, Hislopite and Hunterite. By Rev. Samuel Haughton. 
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[From the Phil. Mag. for Jan., 1859.] 8vo pamph. 

Dublin. 

On the Iron Ores of Carnarvonshire. Bj Bev. Samuel Haughton. 
[From Jour, of Geol. Soc. of Dublin, Vol VL Part 11.] Svo 
pamph. Dublin. 1854. 

On the Lower Carboniferous Beds of the Peninsula of Hook, 

County of Wexford. By Rev. Samuel Haughton 8vo 

pamph. 

On the Black Mica of the Granite of Leinster and Donegal ; and 
its probable Identity with Lepidomelane. By Rev. Samuel Haugh- 
ton [From Quart Jour, of Geol. Soc for Feb. 1859.] 

8vo pamph. 

On the Felspar and Mica of the Granite of Canton. By Rev. 

Samuel Haughton [From Phil. Mag., April, 1859.] 8vo 

pamph. Dublin. 1859. 

On Serpentines and" Soapstones. By Rev. Samuel Haughton. 

[From Phil. Mag. for Oct. 1855.] 8vo pamph. Dublin. 

Lnperial Society of Natural Sciences, Cherbourg, 

M^moires. Tom. VI. et VII. 8vo. Paris et Cherbourg. 
1859 - 60. 
Imperial Academy of Sciences, etc., Dijon, 

Memoires. Deux. Serie. Tom. VII. 1858-59. 8vo. Dijon. 
1859. 
Imperial Academy of Sciences, etc., Caen, 

Memoires. 1 vol. 8vo. Caen. 1860. 
Alexis Perrey, 

Note sur les Tremblements de Terre en 1856, avec Supplements 
pour les Annies Anterieures. 8vo pamph. Dijon. 1858. 
Academic des Sciences de VInstitut Imperiale de France, 

Memoires. Tom. XXV.; XXVII. 2'" Pt.; XXXL 1" et 2»' Pts. 
4to. Paris. 1860. 

^ Memoires presentes par divers Savants Sc Math. Tom. 

XV. 4to. Paris. 1860. 

Comptes Rendus. Tom. XLIV. Nos. 1, 2, et Table des Matieres; 
XLVn. Nos. 25 et 26 ; XLIX. Tables des Matieres ; L. Nos. 8, 9, 
15 - 17, 19 - 26 ; LI. ; LH. Nos. 1 - 17. 4to. Paris. 1859 - 61. 

Seances et Travaux de F Academic des Sciences Morales et PoU- 
tiques. 3* Serie. Tom. XXX. 10« Livr. Oct. 1859. 8vo. Paris. 
Societe de Physique et d^Historie NatureUe de Geneve, 

Memoires. Tom. XXV. 4to. Geneve. 1860. 
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Soditi ImperidU Zooloffiqite d*AecKmcUcUton» 

Bulletin. Tom. III. Nos. 1, 3 - 12 ; V. No. 12 ; VI. Nos. 7 - 9 ; 
VII. Nos. 1, 2, 4 - 10, 1 2 ; VUL No. 3. 8vo. Paris. 1856 - 61. 
Royal Ptusdan Academy. 

Abhandlungen. Jahr. 1858 und 1859. 4to. Beriin. 1858-59. 
1854 Zweiter Sappl. Band. 

Monatsbericht Jahr. 1859. 8yo. Berlin. 1859. 
Imperial Academy of Sciences, Vienna. 

Denkschriften. Math..Natiir. Classe. Band. XVL, XVII., 
XVIIL— PhiL-Hist Classe. Band. IX und X. 4to. Wien. 
1859-60. 

Sitzungsberichte. Phil-Hist Classe. Band. XXX., XXXI. 
Heft. 1-8; XXXIL Heft 1 ; XXXIIL, XXXIV., XXXV., Heft. 
1 und 2 ; Register zu den-Banden 21 bis 30. — Math.-Natur. Classe. 
Band. XXXVn., XXXIX., XL., XLL, XLII. No. 21 ; Register 
zu den Banden 21 bis 30. 8vo. Wien. 1859 - 60. 

Almanach der Elais. Akad. der Wissen. 9 und 10 Jahr. 16mo. 
Wien. 1859 - 60. 

Jahrbucher der K. K. Central-Anstalt ziir Meteorologie und 
Erdmagnetismus von Karl Kriel. Band VI. Jahr. 1854. 4to. 
Wien. 1859. 
Baiavian Society of Arts and Sciences. 

Acta Societatis Scientiarum Indo-Neerlandicae. Vols. . I. - IV. 
4to. Batavia. 1856-58. 

Natuurkundig Tijdschrift voor Nederl. Indie. Deel IV. - XVIIL, 
XX. 8vo. Batavia. 1853-60. 
NaturalrHistory Society of the Prussian RhineUmd and Westphalia. 

Verhandlungen. XVL Jahr. 8vo. Bonn. 1859. 
University of Bonn. 

Index Scholarum quae in Universitate Frid. GuiL Rhen. 1859 a 
die II. Mai, publice privatimque habebuntur. — Praecedunt Porcii 
Licini de Vita Terentii Versus Integritati Restituti. 4to pamph. 
Bonnae. 1858. 

Index Scholarum, ete. 1859 et 60 a die XV, Octobris, etc. — Prae- 
cedit Disputatio de Poetarum Testimoniis quae sunt in Vita Terentii 
Suetonia. 4to pamph. Bonnae. 1859. 

Indicia Quinque Ordinum Univ. Frid. Guil. Rhen. de Litterarum 
Certaminibus Anni 1858-1859 facta novaeque Quaestiones 1858- 
1860 propositae. 4to pamph. Bonnae. 1858. 
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Vorlesungen auf der Rheinischen Friedrich-Wilhelms-Universitat 
zu Bonn im Sommerhalbjahr 1859, — Vorlesungen im Winter- 
halbjahr 1859-60. 2 pamph. 4to. Bonnae. 1859. 

Natalicia Regis Augustissimi Friderici Guilelmi IIII. publice 
ooncelebranda ex officio indicit Fridericus Ritschelius. — Praecedit 
Catalogi Chirographoram in Bibliotheca Academica Bonnensi Ser- 
vatorum Fasciculus U. 4to pamph. Bonnas. 1858. 

Sacram Memoriam Friderici Guilelmi III pie 

celebrandam indicit Fridericus Argelander. — Inest de Stella /J Ly- 
ras Yariabili Commentatio Secunda. 4to pamph. BonnaB. 1858. 

Ad Audiendam Orationem de Ratione, quae inter Theologiam 
Dogmaticam Fthicenque Theologicam intercedit, pro aditu muneris 
Prof. Ord. in Ordine Theol. Evang. Univ. Frid. Guil. Rhen. die 
XII. Nov. 1859, in Aula magna habendam qua par est Observantia 
invitat Albertus Ritschl. — Inest Commentatio de Ira Dei. 4to 
pamph. Bonnae. 1859. 

Der Tod der Sophaniba auf einen Wangemalde. Von Otto Jahn. 
4to pamph. , Leipzig. 1859. 

Observationes de Retinas Structura Penitiori. Commentatio qua 

ad audiendam Praelectionem pro Loco in Fac. Med. Bonn 

publice habendam invitat Auctor Maximilianus Schultze. 4to 
pamph. Bonnas. 1859. 

De Refractione Luminis in CrjstalHs Biaxibus. Scripsit et ad 

Summos in Philosophia Honores publice defendet Antonius 

Lieck. 8vo pamph. Bonnae. 1859. 

De Dysenteria. — Dissertatio Inauguralis Medica quam scripsit 
et publice defendit Gustavus D'Hauterive. 8vo pamph. Bonnae. 
1859. 

De Dilatatione Pelvis Halistereticae, in Partu bis observata. — 
Dissertatio Inauguralis Medica quam scripsit et publice defendet 
Franciscus Robert. 8vo pamph. Bonnae. 1859. 

De Trepanatione Cranii. — Dissertatio Inauguralis Medica quam 
scripsit et publice defendet Michael Josephus Dapper. 8vo pamph. 
Bonnae. 1859. 

De Intestini Tenuis in Variis Gasibus Motibus Peristalticis. — 
Dissertatio Inauguralis Physiologica quam scripsit et publice de- 
fendet Adolphus Arens. 8vo pamph. Bonnae. 1859. 

De Passione Iliaca. — Dissertatio Inauguralis Medica quam scripsit 
et publice defendet Josephus Rheindorf. 8vo pamph. Bonnae. 
1859. 
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De Extensione in Naroosi Chloriformio effecta in Inflammationibus 
Articuli Coxse. — Dissertatio Inauguralis Chirurgica quam scripsit 
et publice defendet Franciscus Josephas Berghausen. 8vo pamph. 
BonnaB. 1859. 

Quid Censendum Sit de Hasmorrhoide. — Dissertatio Inaugura- 
lis Medica quam scripsit et publice defendit Garolus Haun. Svo 
pamph. BonnaB. 1859. 

De Greneralibus Motus Legibus. — Dissertatio Inauguralis quam 
publice defendet scriptor Guil. Hect Lexis. 8vo pamph. Bonnae. 
1859. 

Quaenam fuit Ratio cur Ecclesia Matrimonium quod Ingenuus 
Homo cum Ancilla (vice versa) Liberam Earn putans contraxerat 
Nullum esse dixerit. — Dissertatio Inauguralis quam publice de- 
fendet Auctor Ignatius Stobze. 8vo pamph. Bonnae. 1859. 

De Ficticiis Actionibus ex Jure Romano. — Dissertatio Inaugu- 
ralis quam scripsit et publice defendet Ferdinandus Augustus Eich. 
8vo pamph. Bonnae. 1859. 

De Principiis Philosophiae Eantianae. — Dissertatio Philosophica 
quam publice defendet scriptor Theodorus Straeter. 8vo pamph. 
Bonnas. 1859. 

Quaestionum Suetonianarum Particula. — Dissertatio Philologica 
scripsit Augustus Reifferscheid. 8vo pamph. Lipsias. 185^ 
Royal Society of Northern Antiqtmrtes. 

Det Kongelige Nordiske Oldskrifl-Selskab-Aarsberetning 1858. 
— Aarsmode den 14 de Mai, 1859. 1 voL 8vo. KjobenhaTn. 
1859. 

Antiquarisk Tidsskrift Udgivet af det Kong. Nord. Olds. Selsk. 
1855-57. 1 vol 8vo. Kjobenhavn. 1859. 

Sulla Costruzione delle Sale dete dei Giganti Memoria di S. M. 
II Re Federico VII. di Danimarca. Versione dal Francesco, pre- 
ceduta da un Discorso del Conte Giancarlo Conestabile. 1 vol. 
8vo. Firenze. 1860. 

Works presented to the Society 1855 - 57. 1 vol. 8vo. Copen- 
hagen. 

The Northmen in Iceland. 1 vol. 8vo. Copenhagen. 1859. 

En Vandring gjennsm Jaegerspriis's Have og Lund. 8vo pamph. 
Kjobenhavn. 1859. 

Cabinettet for Americanske Oldsager. pp. 9-16. 8vo. Copen- 
hagen. 
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Kalkar, Dr. Ghr. H. Kort Udsigt over den Evangeliske Missions 
Fremgang i China. 12mo pamph. Kjobenhavn. 1860. 

Nunaleradt, imdipok : Silap pissusianik inuinigdlo ilikarsautinguit. 
IGmo pamph. Nungme. 1858. 

Pok, kalalek avalangnek, nunalikame nunakatiminut okaluglu- 
artok. — Angakordlo palasimik napitsivdlune agssortuissdc. 16mo 
pamph. Nongme. 1857. 
Royal Danish Society of Sciences. 

Oversigt over det Kong. Danske Yidenskabemes Selskabs. For- 
handlinger og dets Medlemmers Arbeider i Aaret 1859. 1 vol. 
8vo. Kjobenhavn. 
British Government. 

Observations made at the Magnetieal and Meteorological Ob- 
* servatorj at St. Helena. Vol. IL 1844-1849. 4to. * London. 
1860. 

Report on the Geology of Cornwall, Devon, and West Somerset 
By Henry T. De La Beche, F.R.S., &c., Director of the Ord. GeoL 
Survey. Published by Order of the Lords Commissioners of her 
Majesty's Treasury. 1 vol. 8vo. London. 1839. 

Memoirs of the Geological Survey of Great Britain and of the 
Museum of Economic Geology in London. Vols. L and IL (II. in 
2 Parts), 8vo. London. 1846, 1848. 

Records of the School of Mines and of Science applied to the 
Arts. Vol. I. Parts 1, 3, 4. 8vo. London. 1852 - 53. 

Figures and Descriptions illustrative of British Organic Remains. 
Decades I. - IX. 1849 - 58. 4to. London. 

Monograph I. 8vo. London. 1859. Plates to accompany. 4to. 

Mining Records. — Mineral Statistics for 1853-56, 1858, 1859. 
6 pamph. 8vo. London. 1855 - 60. 

Iron Ores of Great Britain. Parts L and II. 8vo. London. 
1856-58. 

On the Tertiary Fluvio Marine Formation of the Isle of Wight. 
8vo pamph. London. 1856. 

On the Geology of the Country around Cheltenham. 8vo pamph. 
London. 1857. 

Geology of Parts of Wiltshire and Gloucestershire. 8vo pamph. 
•. London. 1858. 

On the Greology of the South Staffordshire Coal-Field. 8vo 
pamph. London. 1859. 

VOL. V. 33 
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The Geology of the Warwickshire CoalrField. 8vo pamph. 
London. 1859. 

The Geology of the Country aroond Woodstock, Oxfordshire. 
8vo pamph. London. 1859. 

The Greology of the Country around Prescot, Lancashire. 8vo 
pamph* London. 1860. 

The Geology of Part of Leicestershire. 8vo pamph. London. 
1860. 

The Geology of Part of Northamptonshire. 8vo pamph. Lon- 
don. 1860. 

The Geology of the Leicestershire Coal-Field and of the Country 
around Ashby-de-la-Zouch. 8vo pamph. London. 1860. 

The Geolc^ of Parts of Northamptcmshire and Warwickshire. 
8vo pamph. London. 1861. 

List of Geological Maps and Sections of the Geological Survey 
of the United Kingdom : Index Maps : Ord. Survey of Scotland : 
Survey of England and Wales : Lancashire Sheets : Horizontal and 
Vertical Sections. 223 Sheets. 

Department of Science and Art Tenth Session. 1860-61, 
8vo pamph. London. 1860. 

Annual Report of the Director-General of the Geological Survey 
of the United Kingdom, etc 8vo pamph. London. 1860. 
Martyn Patne, M, D, 

The Institutes of Medicine. Fifth Edition. 1 vol. 8vo. New 
York. 1859. 
/. G. Norwood^ M D. 

Abstract of a Report on Illinois Coals ; with a General Notice of 
the Coal-Fields. 8vo pamph. Chicago. 1858. 
/. W. Foster. 

Report on the Mineral Resources of the Illinois Central Railroad. 
8vo pamph. New York. 1856. 
J. Smith ffamans. 

Report on the Importance and Economy of Sanitary Measures to 
Cities. By John Bell, M. D., of Philadelphia. 1 vol. 8vo. New 
York. 1860. 
War Department. 

Explorations and Surveys for a Railroad Route from the Missis- 
sippi River to the Pacific Ocean. — Vol. XI. Senate Document 
4to. Washington. 1855. 
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B.A. Gould, P.D. 

AstronomicalJournaL VoL VI. Nos. 14-24. 4to. Cambridge. 
1860 - 61. 
Charles W. Eliot and Frank H. Storer. 

On the Impurities of Commercial Zinc, with special Reference to 
the Residue insoluble in Dilute Adds, to Sulphur, and to Arsenic 
4to pamph. Boston. 1860. 
Frank R Storer. 

On the Alloys of Copper and Zinc. 4to pamph. Cambridge. 
1860. 

Review of Dr. Antisell's Work on Photogenic Oils, etc [From 
the Am. Jour, of Sc and Arts. VoL XXX. I860.] 8vo pamph. 
1860. 
D. F. Weinland. • 

Ueber Inselbildung durch Korallen und MangrovebUschc 8vo 
pamph. Stuttgart 1860. 

Fuhrer durch den ZooL Garten in Frankfurt am Main. 16mo 
pamph. Frankfurt am Main. 1860. 
John Amort/ LoweU. 

Review of Darwin on the Origin of Species 8vo pamph. 

Boston. 1860. 
J. W. Dawson, LL. 2)., F. G. S. 

Supplementary Chapter to "Acadian Geology." 16mo pamph. 
Edinburgh, etc 1860. 
Smithsonian Institution. 

Smithsonian Contributions to Knowledge. Vol. XI. 4to. Wash- 
ington. 1859. 

Smithsonian MisceUaneous Collections. -— Catalogue of Publica- 
tions of Societies and of other Periodical Works in the Library of 
the Smithsonian Institution, July 1, 1858. — Foreign Works. 1 voL 
8vo. Washington. 1859. 

Catalogue of the described Lepidoptera of North America. Pre- 
pared for the Smithsonian Institution. By John G. Morris. 1 vol. 
8vo. Washington. 1860. 

Catalogue of the described Diptera of North America. Prepared 
for the Smithscmian Institution. By R. Osten Sacken. 1 vol. 8vo. 
Washington. 1858. 
United States Patent- Office. 

Report of the Commissioner of Patents for the Year 1859. — 
Agriculture. 1 vol. 8vo. Washington. 1860. 
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Zoological Society of London. 

Proceedings. Parts 10 - 27 ; Part 28, pp. 1 - 336. 18 vols, and 
2pamph. 8vo. London. 1842-60. 
Linnean Society of London. 

Transactions. YoL XXII. Parts 3 and 4. 4to. London. 
1858-59. 

Journal of the Proceedings. 2iOolog7, Nos. 7 - 15. Botany, Nos. 
7 - 15. Suppl. to Botany, Nos. 1 and 2. 8vo. 1858 - 5^. 

List of the Society, and Annual Addresses for 1858 - 59. 8vo. 
London. 1858-59. 
Royal Society^ London. 

Philosophical Transactions for the Year 1859. Vol 149, 
Parts 1 and 2. 4to. London. 1860. 

Proceedings. Vol. VII. Nos. 3 and 4; X.; XI. No. 42. 8vo. 
London. 1854 and 1860. 

Report of the Astronomer Royal to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Observatory, 1860, June 2 ; and Address of the Astronomer 
Royal to the Board of Visitors, 1860, May 12. 4to pamph. Lon- 
don. 

Reduction of the Observations of the Moon, made at the Royal 
Observatory, Greenwich, from 1831 to 1851 : computed under the 
Superintendence of George Biddell Airy, Esq., M. A., Astronomer 
RoyaL Forming a Continuation to the Reductifm of the Observa- 
tions of the Moon from 1750 to 1830. 1 voL 4to. London. 
1859. 

Astronomical and Magnetical and Meteorological Observations, 
made at the Royal Observatory, Greenwich, in the Year 1858. 1 
vol. 4to. London. 1860. 

The Oceanic Hydrozoa : a Description of the Calycophoridse and 
Physophoridae observed during the Voyage of H. M. S. "Rattle- 
snake," in the Years 1846 - 1850. With a General Introduction. 
By Thomas Henry Huxley, F. R. S., etc (Ray Society.) 1 voL 
4to. London. 1859. 
Geological Society^ London. 

Transactions. 2d Ser. Vols. U. - VIL 4to. London. 1826-56. 

Proceedings. Nov. 1833 to June, 1842. Vols. IL and III. 4to. 
London. 1838-42. 

Quarterly Journal. Nos. 5, 6, 8-65. 8vo. London. 1846-61. 
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Catalogae of the Books and Maps in the Library of the Greological 
Society of London. 1 voL 8yo. London. 1846. 

Supplemental Catalogue of the Books, Maps, Sections, and Draw- 
ings in the Library of the Society. 1 vol. 8vo. London. 1856. 

Classified Lidex of Publications. 1 vol. 8vo. London. 1858. 

List of the Geological Society, Sept 1st, 1860. 8vo pamph. 
London. 
/. PhiUips, Esq,, F. R. S. 

Address delivered at the Anniversary Meeting of the Geological 
Society of London, Feb. 17, 1860. 8vo pamph. 1860. 
Col Everest, F.R.S. 

Rectification of Logarithmic Errors in the Measurements of two 
Sections of the Meridional Arc of India. 8vo pamph. London. 
1859. 
Royal Academy of Sciences, S^c, of Bdyium. 

M^moires. Tom. XXXI. 4to. Bruxelles. 1859. 

M^moires Couronn^s et M^moires des Savants Etrangers, publiees 

par I'Academie Tom. XXIX. 1856-58. 4to. Bruxelles. 

1858. 

M^moires Couronn^s et autres M^moires Collection* in 

. 8vo. Tom. VIII. IX. et X. 8vo. Bruxelles. 1859-60. 

Bulletins de TAcad^mie. 2"»« S^rie. Tom. IV.-VIIL 8vo. 
Bruxelles. 1858-59. 

Annuaire de FAcad. Roy. de Belgique, 1859, 1860. 12mo. 
Bruxelles. 

Sur la Difierence de Longitude des Observatoires de Bruxelles 
et de Berlin, determine en 1857. Par des Signaux Galvaniques. 
(Extr. des Ann. de TObs. Roy. de Bruxelles.) 4to pamph. Brux- 
elles. 

Tables Generales et Analytiques du Recueil des Bulletins de 

I'Acad. Roy de Belgique. 1" Serie. Tom. L-XXIIL 

1832-1856. 1 voL 8vo. Bruxelles. 1858. 

Rymbibel van Jacob van Maerlant, Tweede und Derde Deel. 
Royal 8vo. Brussel. 1859. 
Royal Observatory, Brussels. 

Annales de FObs. Roy. de Bruxelles. Tom. XIV. 4to. Brux- 
elles. 1859. 
-4. QueteUt ^ 

Annuaire de TObservatoire Royal de Bruxelles. Par A. Quete- 
let 1859-60. 2 vols. 16mo. Bruxelles. 1858-59. 
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* Obserrations des Ph^nom^nes P^riodiques. [Extr. da Tomes 
XXXI. et XXXIL des M^. Acad. Roy. de Belgique.] 4to. 2 
pamph. Bruxelles. 

Sur la Difference des Longitudes entre Berlin et Bruxelles, deter- 
min^e par le T^l^graphie Electrique. Par M. Encke. 8to pamph. 
Bruxelles. 1858. 

Eclipse de Soleil du 15 Marz, 1858. Par A. Quetelet. 8vo 
pamph. Bruxelles. 1858. 

M^t^orologie et Astronomie. Par A. Quetelet 8yo pamph. 
Bruxelles, 1859. 

Table de Mortality pour le Brabant 1856. Par A. Quetelet 
8vo pamph. Bruxelles. 

Sur les Travaux de TAncienne Acad^mie de Bruxelles. Par A. 
Quetelet 8vo pamph. Bruxelles. 1858. 

Sur les Annales de FObservatoire Royal de Bruxelles. Par A. 
Quetelet 8vo pamph. Bruxelles. 1859. 

Observations des Passages de la Lune et des Etoiles de Memo 
Culmination, en 1857 et 1858. Par A. Quetelet 8vo pamph. 
Bruxelles. 1859. 

* Sur le Magnetisme Terrestre. Deux Lettres addressees k M. 
Quetelet par M. Hansteen. 8vo. 2 pamph. Bruxelles. 1859. 

Note sur TAurore Bor^ale du 24 Avril, 1859. Par E. Quetelet 
8vo pamph. Bruxelles. 1859. 
J. S. Newberry, M. J9. 

Report on the Economical Geology of the Route of the Ashtabula 

and New Lisbon Railroad made Not. 1, 1856. 8vo pamph. 

Cleveland, Ohio. 1857. 

Report on the State-House Well, Columbus, Ohio. 8vo pamph. 
Columbus. 1860. 

Catalogue of th^ Flowering Plants and Ferns of Ohio. 8vo 
pamph. Columbus. 1860. 
Academia ImperiaUs Naturae Ouriosorunu 

Novorum Actorum Acad. Caes. Leopold. Nat Curios. YoL 
XXVIL 4to. Jenae. 1860. 
Society of Naturalists of Freiburg, in Briesgau. 

Berichte fiber die Verhandlungen. Band II. Heft H. 8vo. 
Freiburg I. B. 1860. 
Upper LiLsatian Society of Sciences, 

Neues Lausitzisches Magazin. Band. 36 und 37. 8vo. Gorlitz. 
1859-60. 
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Royal Academy of Sciences, Amsterdam. 

Verslagen en Mededeelingen der Koninklije Akad. van Weten- 
schappen. Afdeeling Letterkunde. 6** Deel. — Afd. Natuurkunde. 
lO*** Deel. 8vo. Amsterdam. 1860. 

Jaarboek voor 1859. 8yo. Amsterdam. 

Catalogus van de Boekerij der Akademie Eersten 

Deels. Tweede Stuk. ^870 pampb. Amsterdam. 1860. 

Verslag over den Paalworm, uitgegeven door de Natuurkundige 

Afdeeling. 1 vol. 8vo. Amsterdam. 1860. 

Monographie des Brachiopodes Fossiles du Terrain Cr^tae^ Su- 

- p^riear de Duch^ de Limbourg par J. Bosquet Premiere 

Partie. Craniadas et Terebratulidse (Subfamilia TbecidiidaB). 4to 
pampb. Haarlem. 1859. 
Zoological Societi/y Frankfort. 

Der Zoologiscbe Garten : Herausgegeben von Dr. F. Weinland. 
I. Jabrgang. 8vo. Frankfurt am Main. 1860. 
Imperial Academy of Sciences, St. Petersburg. 

M^moires. 6"'°» S^rie. Sc. Math. Pbys. et Nat Tom. IX., X. 
et Dernier : Seconde Partie. — Sc. Nat Tom VIII. et Dernier. — 
Sc Politiq. Hist et PhiloL Tom. IX. 4to. St Petersbourg. 
1859. 

M^oires. VH*"* S^rie. Tom. I., 11. 4to. St. Petersbourg. 
1859 - 60. 

M^moires presentes k I'Acad^mie par Divers Savants. 

Tom. VIIL, IX. et Dernier. 4to. St Petersbourg. 1859. 

Bulletin. Tom. I. et II. Nos. 1-3. 4to. St Petersbourg. 
1860. 
Chas. M. WetheriU, Ph. D., M. D. 

On the Relative Cost of Illumination. 8vo pampb. Lafayette, Ind. 
Edward TatnaBL 

Catalogue of the Phaenogamous and Filicoid Plants of Newcastle 
Co., Delaware. Arranged according to the Natural System, as re- 
cently revised by Prof. Asa Gray and others 1 vol. 8vo. 

Wilmington, Del. 1860. 
Academy of Science, St. Louis. 

Transactions. Vol. I., No. 4. 8vo. St Louis. 1860. 
T. Sterry Bunt. 

Geological Survey of Canada. Report of Progress for the Year 
1858. 1 vol. 8vo. Montreal. 1859. 
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Royal Astronomical Society, London. 

Memoirs. Vols, L - IX., XV. - XXVIH. 4to. London. 1822 
-60. 

Montlilj Notices. Vols. XIV.- XVIH. 8vo. London. 1854 
-58. 
Samuel Swett. 

Monthly Law Reporter Vol. iSXIII. No. 6. 8vo. Bos- 
ton. 1860. 
Cliarles Darwin, M. A., etc. 

On the Origin of Species by Means of Natural Selection, or the 
Preservation of Favored Races in the Struggle for Life. (Fifth 
Thousand.) 1 voL 8vo. London. 1860. 
Rev. Charles Barnard. 

Proceedings of the Twenty-third Annual Meetihg of the Associa- 
tion for the Support of the Warren Street Chapel, together with 
Mr. Barnard's Report 12mo pamph. Boston. 1860. 

Record of Charity. Vol. I. Nos. 10 - 12. 4ta Boston. 1860. 
Ed. MaiUy, Aide a V Observ. Roy. de BruxeUes. 

Relation d'un Voyage fait en Sicile et dans le Midi de ITtalie, pen- 
dant les Mois de Mai et de Juin, 1858. 12mo pamph. Bruxelles, 
1859. 

Pr^ds de I'Histoire de FAstronomie aux Etats-Unis d'Am^rique. 
12mo pamph. Bruxelles. 1860. 

Sur la Population de la Terre, d'apres M. Dieterici. [Extr. de 
TAnn. de I'Observ. Roy. de Bruxelles, pour I'An 1859.] 12mo 
pamph. Bruxelles. 1859. 
Imperial Geological InstittUe, Vienna. 

Jahrbuch, 1859 ; 1860, No. I. 8vo. Wien. 1859 - 60. 
Imperial Geographical Society, Vienna^ 

Mittheilungen. IIL Jahr. Heft 3. 8vo. Wien. 1859. 
Observatory of PuOcova. 

Recueil de M^moires present^s h. TAcad^mie des Sciences par les 
Astronomes de Poulkova, ou offerts k TObservatoire Central par 
d'autres Astronomes du Pays. Public avec I'Autorisation de TAca- 
d^mie, par Otto Struve, Vice-Directeur de TObservatoire Central. 
Second Volume. 4to. St. Petersbourg. 1859. 

Librorum in Bibliotheca 'Speculae Pulcovensis Anno 1858, Exe- 
unte Contentorum Catalogus Systematicus. Edendum curavit et 
praefatus est Otto Struve 4to. Petropoli. 1860. 
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British AssociaHan for the Advancement of Science. 

Report of the Twentj-ointh Meeting, held at Aberdeen, in Sep- 
tember, 1859. 8vo. London. 1860. 
Literary and PhUotophical Society of Manchester. 

Memoirs, Second Series. Fifteenth Volume. 8vo. London, etc. 
1860. 
Society of ArtSy Manufactures^ and Commerce. 

Joamal of the Society of Arts, and of the Institutions in Union. 
VoL Vm. Nos. 376-417; IX. Nos. 418-427. 8vo. London. 
1860-61. 
Imperial Zoological and Botanical Society of Vienna. 

Yerhandlungen. Band IX. Jahr 1859. 8vo. Wien. 1859. 
Royal Society of Sciences, GoUingen. 

Abhandlungen. Band YUL von den Jahren 1858 and 1859, 
4to. Gattingen. 1860. 

Nachrichten von der Georg-Augusts-UniversiUit und der Kon. 
Gesell. der Wissenschaflen zu Gottingen, vom Jahre 1859. 16ma 
Gottingen. 1860. 
Br Heinrich Georg Bronn. 

Rede zum Geburts-Feste des hochsteeligen Grossherzogs Karl 
Friedrich von Baden und zur akademischen Preisvertheilung am 22 
Nov. 1859. 4to pamph. Heidelberg. 1859. 
Natural-Philosophy Society in JSmden. 

Funfundvierzigster Jahresbericht der Naturforschenden Gesell- 
schafl 1859. 8vo. Emden. 1860. 

Kleine Schriften. VL 4to. Emden. 1860; VII. 4to. 
Glausthal. 1860. 
Society of Geography of Paris. 

Bulletin. 4'»^ S^rie. Tom. XIX. 8vo. Paris. 1860. 
NaturodrHistory Society in Augsburg. 

Dreizehnter Bericht des Naturhistorischen Vereins, im Jahre 
1860. 8vo. Augsburg. 
Administration of Mines of Russia. 

Annales de TObservatoire Physique Central de Russie. Ann^e 
1857, Nos. 1 et 2. 2 vols. 4to. St Petersbourg. 1860. 

Compte-Rendu Annuel Ann^e 1858. 4to. St. Peters- 
bourg. 1860. 

Recherches Exp^rimentales sur I'Elastieit^ des M^taux, faites k 
VOL. V. 34 
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rObsenr. Phys. Central Par A. T. Kupffer. Tom. I. St 

Petersboarg. 1860. 
Imperial Society of NcUurali$ts, Moscotv. 

M^moires. Tom. XL, XII., XIIL Livr. L 4to. Mosoou. 
1859-60. 

Bulletin. Ann^ 1859, Nos. 2 - 4 ; 1860, No. 1. 8to. Moecou. 
1859-60. 
Literary and Philosophical Society of Liverpool. 

Proceedings during the Forty-ninth Session, 1859 - 60, No. XIV. 
1 vol. 8vo. Liverpool. 1860. 
Imperial Academy of Sciences^ BeUes-Lettres, and Arts, Lyons. 

M^moires. Classe des Sciences. Tom. VIU. et IX. — Glasse des 
Lettres. Tom. VII. (N. S.) 8vo. Paris et Lyon. 1858-59. 
Imperial Society of AyrictUture, S^Cj Lyons. 

Annales des Sciences Phys. et Nat d'Agricult et d'Industrie. 
S* Serie. Tom. 11. et IIL 8vo. Lyon et Paris. 1858-59. 
Hoyal Society of Sciences. 

Nova Acta Regise Sodetatis Scientiarum Upsaliensis. Serici 
TertisB. Vol. 11. Fasc. Posterior. 4to. Upsaliae. 1858. 

Arsskrift Utgifven af Kongl. Vetenskaps-Societeten L Upsala. 
Forsta Argangen. 1 voL dvo. Upsala. 1860. 
Natural Philosophy Society in AUenJmrg. 

Mittheilungen aus dem Osterlande GemeinschafUich herausgege- 
ben vom Kunst nnd Handwerks-Vereine und von der Naturfor- 
Bchen den Glesellschafl zu Altenburg. XV. Band. Heft. 1 und 2. 
8vo. Altenburg. 1860. 
Royal Society of Sciences, Leipzig. 

Abhandlungen der Kon. Sach. Gesell. der Wissenschailen. — 

Math.-Physisch. Classe. Band V. pp. 81 - 628. — Philolog.- 

Histor. Glasse. Band HI. pp. 1-358. Roy. 8vo. Leipzig. 

1859-60. 

Berichte liber die Verhandlungen. — Math.-Physisch. Classe. 

1859, Nos. L - IV. — Philolog.-Histbr. Classe. 1859, Nos. L - IV. ; 

1860, Nos. I. und II. 8vo. Leipzig. 1859 - 60. 
Royal Bavarian Botanical Society, RegensJmrg. 

Denkschriflen der Eon. bayer. Botanische Gresellschaft. Band 
IV. Erste Abth. 4to. Regensburg. 1859. 

Flora, oder allgemeine botanische Zeitung Neue Reihe. 

Jahrg. XVII. 8vo. Regensburg. 1859. 
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Silesian National Agrictdtural Society, Breslau. 

Denkschrift zur Feier ihres 50-jahrigen Bestehens, herausgegeben 
von der Schl. Gesell. fiir Vaterl. Kultur. 1 vol. 4to. Breslau. 
1853. 

Grundzuge der Schlesischen Klimatologie 1852-55. 

1 vol. 4to. Breslau. 1857. 

Verzeichniss Sammtlicher Mittglieder der Schlesische Gesellschaft 

nebst einer Uebersicht der zu den Sitzungen der GeselL 

und ihrer Sectionen bestimmten Tage — Fiir die Statszeit von 1860 
und 1861. 16mo pamph. Breslau. 
State of Massachusetts. 

General Laws and Resolves passed by the Legislature, of Massa- 
chusetts during the Session of 1861. (Published by the Secretary 
of the Commonwealth, under Authority of General Statutes, Chap. 
3, Sec. 3.) 8vo pamph. Boston. 186 L 
Royal Dublin Society. 

Journal. Nos. 28 and 29^ July and Oct. 1860. 8vo. Dublin. 
1860. 
Nathaniel Bowditch Morton. 

Trials of a Public Benefactor, as illustrated in the Discovery of 
Etherization. By Nathan P. Rice, M. D. 1 vol. 8vo. New York. 
1859. 
W. WheweU, D. D. 

The Mathematical Works of Isaac Barrow, D. D., Master of 
Trinity College, Cambridge. Edited for Trinity College by W. 
Whewell, D. D., Master of the College. 1 vol. 8vo. Cambridge. 
1860. 
Essex Institute. 

New England Congregationalism in its Origin and Purity : illus- 
trated by the Foundation and Early Records of the First Church in 
Salem, and various Discussions pertaining to the Subject. 1 vol. 
8vo. Salem. 1861. 
Entomological Society, ^ettin. 

Entomologische Zeitung. 2l8t Jahrgang. 8vo. Stettin. 1860. 

Linnsea Entomologica. Band XIY. 8vo. Leipzig. 1860. 
Minister of Public Instruction, Santiago de Chili. 

Observaciones Astronomicas hechas en el Observatorio Nacional 
de Santiago de Chile en los Anos de 1853, 1854 i 1855, por el Dr. 

Carlos Guillo. Moesta, Dir. del Observatorio Torao I. 4to. 

Santiago de Chile. 
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NaturaUPhilosophy Society of Bamberg. 

Ueber das Retschen und Wirken des Naturforschenden Vereins. 
Bericht l8t-4tlL 4to. Bamberg. 1852-59. 
Moycd Academy of Sciences, Stockholm, 

Ofversigt af EongL Yetenskaps Akademiens Forhandlingar. Sex- 
tonde Argangen, 1859. 8yo. Stockholm. 1860. 

Meteorologiska TakUagelser i'Sverige ntgivna af EongL Svenska 
Yetensk. Akad. Bearbetade af Er. Edlund. Forsta Bandet 1859. 
1 vol. 8va Stockholm. 1860. 

Eugenics Resa omkring Jorden under Befal af C. A. Yirgin, 
Aren 1851-53. Zoologi lY. 4to. Stockholm. 1859. 
Royal Physical (Economical Society of Koniysberg. 

Schrifien der Kon. Phjs. Okonomische Gesell. Erste Jahrgang. 
Erste Abtheilung. 4to. Eonigsberg. 1860. 

Die Metamorphose des Caryoborus (Brucbus) gonagra Fbr. (mit 
einer Abbildung) von H. L. Elditt 4to pamph. Eonigsberg. 
1860. 
Senckenherg Society of Naturalists, IVankfort. 

Jahresbericht ueber die Yerwaltung des Medicinalwesens die 
Erankenalstalten und die Offentlichen Gesundheitsyerhaeltnisse der 
Freien Stadt Frankfurt Herausgegeben unter Mitwirkung des 
Fhysikats von dem Aerzlichen Yerein. XL Jahrgang. 1858. 1 
vol. 8vo. Frankfurt A. M. 1860. 
Natural History Society, Riga, 

Gorrespondenzblatt Elfler Jahrgang. 1 vol. 16mo. Riga. 
1859. 
Royal Academy of Sciences, Berlin. 

Abhandlungen. Jahr. 1859. 4to. Berlin. 1860. 
Dr. O. A. F. Peters. 

Astronomische Nachrichten herausgegeben von Prof. Dr. G. 

A. F. Peters, Dir. der Stemwarte in Altona. Band. 52 und 53. 
4to. Aitona. 1860. 
G. Forchhammer. 

Om Sovandets Bestanddele ogderes Fordeling i Havet 1 voL 
8vo. Ejobenhavn. 1859. 
Academy of Science of the Institute of Bologna. 

Memorie della Accademia. Tomo YIII. e IX. 4to. 

Bologna. 1857 - 58. 

Rendiconto delle Sessioni del' Accademia. Anno Accade- 
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mico 1857 - 58, 1 858 - 59, 1 859 - 60. 3 pamph. 1 6mo. Bologna. 
1858 - 60. 
OapL George G, Meade^ U. S.A. 

Report of the Survey of the North and Northwest Lakes by 
Capt George G. Meade, Corps of Topographical Engineers, being 
a Part of the Report of the Chief Topographical Engineer accom- 
panying Annual Report of the Secretary of War, 1860. 1 voL 
8vo. Detroit. 1861. 
NtxHoncd Observatory. 

Zones of Stars observed at the National Observatory, Washing- 
ton. Approved by Capt. G. A. Magruder, Chief of the Bureau of 
Ordnance and Hydrography ; and published under Authority of the 
Hon. Isaac Toucey, Secretary of the Navy. By Comm. M. F. 
Maury, LL. D., Superintendent Vol. I. Part 1. Contain- 
ing the Zones observed with the Meridian Circle in 1846. 4to. 
Washington. 1860. 
Edward S. Ritchie. 

Ritchie's Illustrated Catalogue of Philosophical Instruments and 
School Apparatus. 1 vol. 12mo. Boston. 1860. 
WiUiam Parker FouOce. 

Remarks on Cellular Separation. By William Parker Foulke. 
8vo pamph. Philadelphia. 1861. 
Edward Jarvis, M. D. 

Report of the State Librarian to the General Assembly, relating 
to the Registration of Births, Marriages, and Deaths. 1856 - 59. 
4 pamph. 8vo. Hartford. 1857-60. 

Bill of Mortality of the City of Lowell, 1851-59. 9 pamph. 
8vo. Lowell. 1852 - 60. 
R. C. Winthrop. 

Proceedings of the New York Historical Society, on the An- 
nouncement of the Death of William Hickling Prescott^ February, 
1859. 8vo pamph. New York. 
Isaac Lea, LL. D. 

Observations on the Genus Unio, together with Descriptions of 

New Species Vol. VIII. Part I. 4to. Philadelphia. 

Natural History Society^ Passau. 

Dritter Jahresbericht fur 1859. 8vo pamph. Passau. 

1860. 
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Eof^al Academy of Sciences, Lisbon. 

Memorias da Academia Real das Sciencias. Tomo XII. Parte 2. 
4ta Lisboa, 1839. — 2« Serie. Tomo XL Pt. 1 e 2 ; Tomo UI. 
Pt. 1 e 2. 4to. Lisboa. 1848 - 56. — Nova Serie. 1" Classe. 
Tomo I. Pt 1 e 2 ; Tomo 11. Pt 1. — 2* Classe. Tomo L Pt 1 
6 2. Tomo U. Pt 1. 4to. Lisboa. 1854 - 57. 

Amiaes das Sciencias e Lettras. Classe I. Sc. Math. Phjs. Hist- 
Nat e Medicas. Tomo I. e II. Marco^ulko. — Classe II. Sc 
Mor. Politic e Bell-Lettr. Tomo I. e 11. Marco - JN^ovembro- 
8vo. Lisboa. 1857-59. 

Colle9cao de Monumeotos Ineditos para a Historia das Conquistas 
dos Portuguezes em Africa, Asia e America. Publicada de Ordrem 
de Classe da Sciencias Moraes Politicas e Bellas-Lettras da Acade- 
mia . . . • e sob a Direccao de Rodrigo Jos4 De Lima Felner 

r Serie. Tomo I. Pt 1 e 2, Historia da Asia. 4to. Lisboa. 
1858 - 59. 

Portugalias Inscriptiones Romanas Edidit Levy Maria Jordao. 
Volumen I. 4to. Olisipone. 1859. 

Portugalise Monumenta Historica a Saeculo Octavo post Christum 
usque ad Quintumdecimum, Jussu Academiae Scieutiarum Olisipo- 
nensis Edita. 

Scriptores, VoL I. Fasc 1. 

Leges et Consuetudines, VoL L Fasc. 1 et 2. Folio. Olisipone. 
1856-58. 

Quadro Elementar das Rela^oes Politicas e Diplomaticas de Por- 
tugal com as Diversas Potencias do Mundo, desde o Principio do 
XVI. Seculo da Monarchia Portugueza ate aos nossos Dias, Colli- 
gido e Coordenado pelo Visconde de Santarem e Continuado e Diri- 

gido pelo Socio da Acad Luiz Augusto Rebello da Silva. 

Tomo XVI. e XVIL 8vo. Lisboa. 1858-59. 
JEssex Institute, 

Proceedings, Vol. IL Pt 2. 1857-59. 8vo. Salem. 1860. 
Essex AgricuUural Society. 

Address before the Society, by John L. Russell, December, 1860. 
8vo pamph. Newbury port. 
American Oriental Society. 

Journal, Vol. VL No. 2. 8vo. New Haven. 1860. 

Proceedings at New Haven, October 17 and 18, 1860. 8vo 
pamph. New Haven. 
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Translation of the Siirja-Siddh^nta, a Text-Book of Hindu As- 
tronomy ; with Notes, and an Appendix, containing Additional Notes 
and Tables, Calculations of Eclipses, a Stellar Map, and Indexes. 
By Rev. Ebenezer Burgess, formerly Missionary of the A. B. C. 
F. M. in India ; assisted by the Committee of Publication of the 
American Oriental Society. [From the Jour, of the Am. Or. Soc, 
Vol. VL, I860.] 
J, B. Trask, M. D. 

Contributions to the Anatomy of the Spinal Cord. 8vo pamph. 
San Francisco, California. I860. 
Richard F. Bond. 

Description of Bond's Isodynamic Fscapement for Astronomical 
Clocks. [From "Brunnow's Astron. Notices," Oct I860.] 8vo 
pamph. Boston. 1860. 
Felix Flugel, Ph. D. 

Bulletin de la Soci^td Paleontologique de Belgique, Fondle a 
Anvers, le 1^'Mai, 1858. Tom. I. Feuilles, Nos. 1 k 5. 8vo 
pamph. Anvers. 1859. 
Dr, Johannes GisteL 

Achthundert und Zwanzig neue oder unbeschriebene Wirbellose 
Thiere charakterisirt von Doctor Johannes Gistel. 8vo pamph. 
Straubing. 1857. 

Literatur-Historisches. 8vo pamph. Straubing. 1857. 
Prof. Arnold GuyoL 

Carl Ritter : an Address to the American Geographical and Sta- 
tistical Society. 8vo pamph. Princeton, N. J. 
Harvard College. 

Report of the Committee of the Overseers of Harvard College 
appointed to visit the Library for the Year 1861. 8vo pamph. 
Boston. 1861. 
Joiiah Ourtis, M. D. 

Eighteenth Report to the Legislature of Massachusetts relating to 
the Registry and Return of Births, Marriages, and Deaths in the 
Commonwealth, for the Year ending December 31, 1859. By 
Oliver Warner, Secretary of the Commonwealth. 8vo pamph. 
Boston. 1861. 
Joel Parker, 

An Address before the Citizens of Cambridge, Oct. 1, 1856, on 
Non-Extension of Slavery and Constitutional Representation. 8vo 
pamph. Cambridge. 1856. 
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Personal Liberty Laws (Statutes of Mass.), and Slavery in the 
Territories (Case of Dred Scott). 8yo pamph. Boston. 1861. 
B&jfal ItuHhUian of Great Britain. 

Notices of the Proceedings at the Meetings of the Members. Vol. 
IIL Part 10. Nov. 1859 -July, 1860. 8vo. London. 1860. 

List of the Members, Officers, &c for the Year 1859. 8vo. 
London. 1860. 
RadcUffe Ihutees. 

Badcliffe Catalogue of 6817 Stars, chiefly Circumpolar, reduced 
to the Epoch 1845.0; formed from the Observations made at the 
Radcliffe Observatory, under the Superintendence of Manuel John 
Johnson, M.D., late Radcliffe Observer; — with Introduction by 
Rev. Robert Main, M. A., Radcliffe Observer. 1 voL Roy. 8vo. 
Oxford. 1860. 



Fovr liviidred and mlnety-seventli meetlns^* 

^August 14, 1861. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read letters relative to the ex- 
changes of the Academy ; also letters from the Rev. Professor 
Peabody and Mr. Ferrel, in acknowledgment of the official 
notification that they had been chosen Fellows of the Acad- 
emy, and from the family of the late Chief Justice Shaw, and 
from that of the late Judge White, in acknowledgment of the 
reception of copies of the resolves of the Academy adopted 
upon the occasion of the announcement of their decease. 

A quorum for the transaction of business not being present, 
scientific communications only were received. 

Dr. Beck gave an account of the principal manuscript copies 
of the Satyricon of Petronius Arbiter preserved in various 
European libraries, and which he had examined ; and he pre- 
sented to the Academy a collation of the various readings 
of these manuscripts, with a view to the construction of an 
amended text of this author. 

The Corresponding Secretary communicated, from the au- 
thor, the following paper : — 
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Musci Oubenses^ or Mosses collected by Charles Wright in the 
Eastern Part of the IsUmd of Cuba during the Years 1856, 
1867, and 1858. By William S. Sullivant. 

Gm. SPHAGNUM, DiO. 

1. S. CTMBiPOLiUM, Ehr.; Sch. Nat. Hist. Sphaig. p. 73, t.1%. — 
Wet places on the tops of high mountains. — Specimens without fruit : 
the cortical utricles of the branches often destitute of fibres. 

Gm. POTTIA, Mr. 

2. P. ToRTULA, C. MuU. Synap. Muse. 1, p. 559 ; Sckwagr. Suppl. 
t. 175. — On rocks. 

3. P. Barbula, C. MuU. L c. p. 558 ; Schwcegr. Suppl Lc. — On 
rocks along mountain rivuleta. — Remains of a peristome resembling 
that of Barbula were found on some of the specimens. 

Gen. WEISSIA, ffedw. 

4. W. EDENTULA (sp. nov.) I dioica, capsula oblonga gymnostoma 
exannulata, caeterum W. crispatce simillima. — On the ground in shady 
thickets. 

5. W. viRiDULA, Brid. ; Bryol. Europ. t. 21 & 22. — On banks 
by road-sides. 

Gen. PHYSCOMITRIUM, Bnd. 

6. P. SPATHULATUM, C. MuH Sf/nop. Muse. l,/>. 118 ? — Wet places 
by road-sides in woods. 

Gen. GYMNOSTOMUM, Ifedw. 

7. G. IMMERSUM, Sulliv. Icones Muscorum, ined. t. 56. — Moist 
places along shaded roads. 

8. G. RUPESTRE, Schwcegr.y var. statura majore, csespite laxa, foliis 
lineari-lanceolatis acutis : forsan species propria. — On steep, shaded 
banks, along rivulets. 

Gen. FUNARIA, Schreb. • 

9. F. HYOROMETRiCA, Hedw. ; Bryol Europ. t. 305. — On the 
ground; common. 

Gen. FISSIDENS, Hedw. 

10. F. POLTPODioiDES, Hedw. Muse, frond. 3, p. 63, t. 27. — On 
banks in dense woods. 

VOL. V. 35 
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11. F. HnnrruLUS, SuUiv. in Mem, Amer. Acad. n. ser. 3, p. 58, t 2 ; 
Icones Afusc. tned, t 24. — On calcareous banks in thickets. 

12. F. HiNUTULUS, var. foliis latioribas, capsola indinata. — ^ Same 
locality. 

13. F. 8IHILIBBTI8 (ip. fiov.) : dioicus exignos simplex ; caule ri- 
gido infeme nudo; foliis 20-30'jugi8 oonferdssimis subhomomallis 
linearibus acutis minute subopace guttulato-areolatis toto ambitn im- 
marginatis * minutissime crenulato-serrulatisy duplicatura f producta, 
lamina dorsali angusta ad basin yel supra desinente, costa valida pellu- 
dda flexuosa sub apice dissoluta ; capsula terminali brevius pedicellata 
oblongo-obovata ; operculo et caljptra desideratis. — On cliffs among 
mountains. *— A larger species than the last : fronds 4-5 lines high and 
about one line wide, pale olive-green above and reddish'^brown below : 
leaves not crisped when dry. 

14. F. DiBSiTiFOLitTS {sp. 1MV.) .* dioicus simplex erectus mollis re- 
moti-folius ; foliis elongato-oblongis lineari-oblongisve breviter acutis 
fere ad apicem subdenticulatam anguste marginatis, lamina dorsali lata 
ad basin sensim vel abrupte desinente, e cellulis laxis amplis hexagono- 
rotundatis (illis duplicaturae basilaribus oblongis amplioribus) areolatis, 
costa infra apicem evanescente ; capsula terminali ovali-oblonga ; oper- 
culo longirostrato ; caljptra dimidiata. — Wet rocks in shaded ravines. 
— Somewhat larger than the last species, with distant, dark green, and 
when dry crisped leaves. 

15. F. DENSiRETis {ip. fiov^ I dloicus parvus gracilis simplex rigi- 
dus ; foliis 20 - 25-jugis confertis subsecundis linearibus sensim acutatis 
minutissime crenulato-serrulatis opacis ad apicem usque pellucido-cos- 
tatis, lamina duplicaturae ^ producta limboque pellucido intromarginali 
instructa, lamina dorsali apicalique immarginatis ; capsula terminali 
brevius pedicellata obovato-oblonga ; operculo longirostrato; calyptra 
dimidiata. — On the bottom of dried-up rivulets. — Fronds slender, 5-8 
lines high, gradually increasing in width from the base upwards, but 
nowhere more than about half a line wide : leaves dark green, opaque, 
with very minute cells, remarkable for the band composed of three 
rows of pellucid, linear cells, just within the margin of the dnplicature. 

16. F. CUSPID ULATUS {sp. fiov.) : dioicus pusillus simplex gracilis ; 
foliis 16 - 20-jugis elongato-oblongis obtusiusculis costa pellucida exce- 
dente cuspidulatis opacis crenulato-serrulatis minutissime guttulato-are- 
olatis, lamina duplicaturae §-^ productae hyalino-marginata, lamina 
apicali et dorsali ad basin late rotundata immar^natis ; capsula termi- 
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nali oblonga ; operculo et calyptra precedentis. — On rocks in ravines. 

— Fronds slender, 4-5 lines high, dark olive-green. Near F. Eave- 
neliij but a taller plant with more oblong leaves, their dorsal lamina 
broad and obtuse at the base. 

17. F. BUFULU8*(ip. not?.): synoicus perparvulus simplex; foliis 
5 - 7-jugis lanceolato-linearibus sensim acutis rufulis integerrimis im- 
marginatis, e cellulis majusculis hexagono-rotundatis pellucidis areo- 
latis, duplicatura ^ producta apice insequali, lamina dorsali latiuscula ad 
basin abrupte desinente, costa ooncolori percarrente ; capsula breviter 
pedicellata ovali-oblonga ; calyptra conica longum operculi rostrum 
6(^um tegente. — On reddish earth, attached to the roots of trees nptom 
by wind. — A minute species, 1-2 lines high, of a pale brownish-red 
color : agrees in many respects with the description of a Surinam spe- 
cies, F.peUucidu$y Homsch, in Linrnjea^ 1841, />. 146, but the leaves are 
of a firm texture, and the areolation, though large, not splachnoid ; fur- 
thermore, the inflorescence is synoicous, which is not asserted of the 
Suinnam plant. 

18. F. ANGU8TIP0LIUS («p. nov^ \ dioicus pusillus conferte flabella- 
tim foliosus ; foliis linearibus angustissimis longissimis acutis circum- 
circa marginatis integerrimis densius pellucido-hexagono-areolatis, 
duplicatura ^ producta, lamina dorsali ad basin desinente, costa cum 
apice dissoluta ; capsula terminali ovali-oblonga seu oblongo-obovata ; 
operculo capsulam excedente; calyptra dimidiata operculum vix tegente. 

— Wet places on the ground in dense wooods. — Fronds 1-2 lines 
high and nearly as wide. Leaves bright green, crisped when dry, short 
below, rapidly increasing in length as they ascend. Pedicels 4-5 lines 
high. 

19. F. 8PHAGNIFOLIU8 («^. ftOT.) : dioicus pusillus ; fronde decli- 
nata ; foliis flaccidis 5 - 9-jugis confertis flabellatim expansis longe line- 
ari-lanceolatis integerrimis hie illic submarginatis, cellulis amplissimis 
subrhombeis flexuose circumscriptis utriculo primordiali valde evoluto, 
duplicatura inaequali vix ^ producta, costa longe infra apicem dissoluta ; 
capsula terminali in pedicello geniculato-ascendente insBquali-oblonga 
incurva ; operculo longe rostrato calyptram lineari-conicam excedente. 

— Found growing with No. 17. — Fronds similar in size and outline to 
those of No 18 ; pedicels longer. 

20. F. CLAYiPES («p. wyv^ : dioicus perpusillus simplex vel parce 
ramosns laxifolius ; foliis 8 - 10-jugis lineari-lanceolatis ubique densius 
pellucide rotundato-areolatis basi duplicaturaa ^ productae laxius oblongo- 
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areolata exoepta, lamina dorsali ad basin sensim evanescente, margi- 
nibus omnibus limbo angusto integro e cellulis linearibas constrdcto 
circumcinctis, costa cum apice evanida ; capsula terminali ovali-oblonga, 
pedicello apice incrassato ; operculo longirostrato ; caljptra dimidiata. 
— Wet banks of rivulets. — A very small species; remarkable for the 
apophjsate appearance of its capsule, owing to a thickening of the 
upper part of the pedicel. Stems 2-3 lines high, with bright-green 
foliage, crisped when dry. 

21. F. PBTROPHiLUS (tp. fwv.) X monoicus rigidus gracilis, basi 
nudiuscula fasciculatus, prolifero^longatus ; foliis circiter dO-jugis con- 
fertissimis erectis longissimis angustis e basi ad apicem sensim acumi- 
natis, duplicatura inaequali } et ultra producta, lamina dorsali angusta 
supra basin sensim evanescente, cellulis firmis pellucidis flavidis sub- 
rotundis illis secus costam sub apice evanidam majoribus; capsula 
terminali insequali-oblonga subinclinata brevipedicellata ; operculo et 
calyptra precedentis. -=- On rocks in ravines. — Fronds 8 — 10 lines 
high, slender, gradually increasing in width towards the top, where 
they are nearly one line wide. Foliage of a firm texture, dark green 
dashed with light brown, not crisped when dry. 

Gtni. TREMATODON, Rich. 

22. T. LONGicOLLis, Rich,; Schwcegr. Suppl. t. 126. — On banks, 
rare. 

Gen. TRICHOSTOMUM, Ifedw. 

23. T. CANALicuLATUM, Hampe. — Same as a Venezuelan speci- 
men from Hampe : where described ? — On the rocky banks of streams. 

24. T. MACR03TEGIUM («p. itor.) : dioicum gregarium ; caule sim- 
plici brevi gracili ; foliis e basi pellucide ampliuscule areolata longa 
vaginante supeme latiore undulata erecto-patentibus ovato-acuminatis 
vel lanceolatis, perichsetialibus longioribus margine fiexuoso-involutis, 
omnibus supeme dense quadrato-areolatis apice plus minus serratis, 
costa percurrente ; ^capsula anguste cylindracea curvula inclinata ; 
operculo longissime aciculari capsulam superante ; perist. dentibus 
longis leniter contortis atropurpureis papillosis filiscenti-attenuatis. — 
On rocky banks. — The distinguishing characters of this species are, 
the sheathing base of its leaves, particularly the perichaetial, the * 
remarkably long operculum, exceeding in length the slender, cylindri- 
cal, inclined, and often horizontal capsule, and the finely attenuated 
apices of the teeth of the peristome. 
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25. T. INVOLUTUM (ip, nov,) : dioicum dense casspitans caule 
Bubsimplici densifolioso ; foliis lineari-lanceolatis e basi brevi erecta 
horizontali-recurvis involato-concayis marginibus angostissime inilexis, 
costa cum apice evanida ; capsula cylindracea in pedicello breviusculo 
erecta ; operculo conico-rostrato ; perist. dentibus brevissimis erectis 
plus minus irregularibus bifidis vel pertusis. — On rocky ground. — 
Stems thick, 3-4 lines high ; pedicels about the same height ; foliage 
very dark green. The main characters of this species are, the imper- 
fect peristome, and the strong involution of the leaf, which, when flat- 
tened, is of a broad elongato-lanceolate outline. 

26. T. INVOLUTUM, var. statura minore, foliis fusoo-flavescentibus 
minus divergentibus. — In similar localities. 

Gm. BARBULA, Hedw. 

27. B. ctuciLis, SchwcBgr. ; Bryol JEurap. L 145. — On wet, rocky 
banks. 

28. B. AORARiA, Swartz; Doz. et MoVcb. Prod. Btyd. Surinam, p. 
15, t. 8. — Bocks, and dry, sandy places ; common. 

29. B. LINEARIS, Swartz; Schwcegr. Suppl. t. 30. — Moist, rocky 
ledges. * - 

30. B. Crugeri, Sond. ; Mull. St/nop. 1, p. 618. — Banks of earth 
in coffee-fields. 

31. B. OBSCURA (sp. nov.) : dioica ; csespite arctius cohaerente ; 
caule gracili fastigiato-ramoso lanfolioso; foliis recurvo-patentibus e 
basi oblonga sensim longe liueari-acuminatis ad apicem costatis sub- 
tortilibus ; capsula elongato-cyUndracea curvula ; operculo conico- 
subulato. — Dry banks. — Near B. gracilis, but has less crowded 
and more spreading leaves, not tapering so suddenly from the base, 
nor refiexed on the margins. The capsule is longer and slightly 
curved. 

32. B. SUBULIFOLIA (sp. fiov.) I dioica laxe casspitans ; caulibus 
gracilibus erectis dichotome ramosis ; foliis laxis erecto-patentibus 
strictis e basi ovato-lanceolata sensim in subulam longam costa valida 
fere impletam productis ; capsula cylindracea erecta ; operculo acicu- 
lari. — Wet rocks, along mountain rivulets. — Resembles B. campylo- 
carpa, TayL, but has a straight and shorter capsule, and leaves with a 
more predominant costa. 

33. B. MNiiFOLiA (sp. nov.) : dioica laxe caeTspitosa ; caule humili ; 
foliis laxis moUibus patulis pellucidis e basi oblonga carinato-concava 
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lingulato-flpathalatb inferne oblongo-, superne hexi^no-, amplissime 
areolatis anguste marginatis, oosta apicem vix attingente ; capsula 
cjlindracea erecta ; operculo conioo-lineari obtaso. — Dry, shaded 
banks. — StemB 8-4 lines, pedicels 7-8 lines high. The foliage 
much resembles that of Miium puwAatum. 

Gen. DICRANUM, Hedw. 

84. D. DEBiLB, Hook. €t WUs. ; SuUiv. Icon. Muse. ined. t. 20. — 
Ground, wet places. 

35. D. ALBULUM (sp, nav,) : dioicum albido-viride tenerum laxe 
CflBspitans flexuoso-erectum ; ramis incurvis ; foliis pellucidis confertis 
homomallis subfalcatis anguste longe lanceolato-^ubulatis convolutis, 
margine lineari-areolato ad basin lato apicem versus angus^ore vel 
evanescente circumductis, cellulis superioribus quadratis, inferioribus 
lineari-oblongis, alaribus ventricosis aureo-fuscis, costa debili percur- 
rente apice dentata ; capsula elongato-cylindracea erecta ; operculo 
conico-aciculari. — On decayed logs. — A pale-green species, resem- 
bling small forms of D. congestvm. Teeth of peristome light brown at 
base, yellow above ; spores large. Belongs to the section Leucoloma 
of Dicranum {MulL Synop, Mus^), 

Gen. ANGSTROEMIA, Br. et Sch. 

36. A. GuiLLEMiNiANA, Mont. J^U. Gryptog. p. 44. — Banks, 
on mountain-sides. 

37. A. VABiA, var. Hedw, ; Bryd. Europ. t. 57, 58. — Road-sides. 

Gen. CAMPYLOPUS, Brid. 

88. C. GiGANTEUS {sp. iMw.) : proccrus robustus luteo-viridis nitidus 
fusco-tomentosus parce ramosus ; foliis in sicco vel humido reflexo- 
patulis longissime lanceolato-subulatis supra medium argute serratis 
minute quadrato-areolatis, cellulis alaribus permultis amplis fuscis, 
costa percurrente dorso maxime lamellosa ; capsula in pedicello brevi 
cygneo-demissa ovato-gibbosa sulcata strumulosa; calyptra dimidiata 
basi albo-fimbriata ; operculo longe rostrato. — Grows in wide, dense 
masses, on the summit of high mountains. A very large species, with 
stems 3-5 inches high, and leaves three fourths of an inch long. 

39. C. CuBENSis {sp, nov.) : robustiusculus lutescenti-viridis nitidus 
purpureo-tomentosus innovando-ramosus subinterrupte foliosus; foliis 
longissimis siccis vel humidis reflexo-patentibus angustissime lanceo- 
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lato-subulatis snperhe argute serratis minute quadrato-areolatis, cellulis 
alaribus amplis ventricosis fusco-purpureis, coeta dorso versus apicem 
lamellosa, lamellis serratis; capsula gibboso-ovali in pedicello sicco 
erecta, humido decurvo-cygneo demissa ; operculo aciculari ; calyptra 
dimidiata basi fimbriata. — Grows in dense tufls on the ground. — Not 
unlike large forms of CflexuomSy but tbe margins of its leaf and the 
lamellse on the back of the costa are serrulate. 

40. C. TENUissiMUS (<p. nov,) : laxe caespitans parce purpureo- 
tomentosus ; caule tenuissimo flexuoso-erecto 4 - 6-ies innovando-con- 
tinuo, innovationibus infeme appresso-foliosis veluti nudis; foliis co- 
malibus paucis subverticillatis horizontalibus longissime setaceis apice 
dentatis, angulis baseos maxime dilatatis e cellulis magnis ventri- 
cosis purpureis constructis, areolatione alibi minuta subquadrata viri- 
descente ; archegoniis normalibus ; capsula desiderata. — On decayed 
logs in dense forests. — A very slender species 1-2 inches long, 
remarkable for the subverticillate comal leaves on the successive 
innovations, which give the plant somewhat the aspect of a minute 
Chora or Galium, 

Gen. HOLOMITRIUM, Brid. 

41. H. CRiSPULUM, Mont ; Schtvcegr. SuppL L 309, — Logs and 
bushes in thick woods. 

42. H. Wrightii (sp, nov,) : dioicum ? robustum innovando-ramo- 
sura ; foliis confertis horizontali-recurvis elongate- vel lineari-oblongis 
latiusculis acuminatis canaliculato-concavis vel subcomplicatis apice 
grosse irregulariter dentatis, cellulis oblongis apicem versus elliptids 
chlorophyllosis, costa percurrente, perichaetialibus longissime vaginan- 
tibus subito longe subulatis ; capsula elongato-ovato-cylindracea ; oper- 
culo e basi conica subulirostro ; calyptra lineari dimidiata. — On trees 
in dense woods. — A dark-green species resembling JI. cnspvlum^ 
nomsch.j which, however, has cauline leaves suddenly acuminate from 
a broad obovate base : in the present species the leaves are of a uni-. 
form width throughout, except at the point. 

Gen. LEUCOBRYUM, Hampe. 

48. L. TENUiFOLiUM (sp. nov.), L. suhulato (Hampe) simillimum sed 
foliis latioribus brevioribus infeme multo angustius marginatis differt. 
— On decayed logs in thick woods. — Specimens without capsules. 

44. L. ROBUSTUM (sp. nov.) : a L. hngifolioy cui proximum, statura 
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mtgore, foliis oonfertioribus secundis subfalcatis longioribus margine 
apicisque dorso integerrimis (nee scabris) dbtat. — Logs and roots of 
trees, in dense woods. 

Gen. CALYMPERES, SwaHz. 

45. C. TENUiFOLiUM {tp. fiw.) I subacaule comoso-foliosum ; foliis 
longissime setaceis siccis vel humidis strictis apice breviter acuminatis 
dentatis, habitu G, MuUeri {Dz. Sf Mb.) et lonchophylli (JSchw.), qui 
distant bic foliis brevioribus siccis confertissimis, iUic tamen affinior, 
foliis flavidis apice repando-truncatis edentatis. — Decayed wood. — 
Specimens without fruit 

Gen. SYRRHOPODON, Schw. 

46. S. PBOLIFBR, Schw. SuppL t. 180 : var. foliis longioribus angus- 
tioribus siccis non tortuosis, humidis margine non flexuosis : forsan 
species propria. — Decayed wood. 

47. S. Gaudichaudi, Mont. Ann. Sc. Nat. (1834), p. 376, t. 16. 
— - Grows in large dense mats on logs in thick woods. 

48. S. HoBSONi, Grev. in Ann. Lye. Nat. Hist. New Torky 1. p. 
271, t. 23. — Trunks of trees in forests. 

49. S. ELONGATUS (sp. nov.) : caBspite valde coinpacta magna pro- 
funda ; caulibus subsimplicibus erectis strictis longissimis ; foliis e basi 
hyalina vaginante plus minus ciliato-dentata subito squarroso-reflexis 
subpendulisve lineari-lanceolatis acuminatis carinato-subcomplicatis an- 
guste pellucido-limbatis, e cellulis minutis subquadratis opacis areolatis, 
apice spinuloso-dentato radiculas ramosas atropurpureas copiose emit- 
tentibus, costa percurrente : fl. et fr. desideratis. — Decayed logs and 
stumps. — Grows in deep close turfs, pale green above, reddish brown 
below. Stems 3-5 inches high, closely matted together throughout 
their entire length by masses of dark purple radicles growing from the 
points of their leaves, and forming a conspicuous feature. 

Gen. MACROMITRIUM, Brid. 

50. M. MucRONiPOLiuM, Schw. SuppL t. 170. — On trees. 

51. M. oiRRHOSUM, Brid.; Schwcegr. Suppl. t. 201. — Branches 
of trees on high mountiuns. « 

Gen. SCHLOTHEIMIA, Brid. 

52. S. TORQUATA, Brid. Bryol. Univ. 1, p. 333 ; Hedw. Sp. Muse, 
t. 63. — Same locality as the last. 
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Gen. LEPTOTHECA, SchwtEffr. 

53. L. Wbightii (sp, nav.) : pseudo^monoica robusta densissime 
csespitosa ; caule subsimpHci apice congesto-folioso ; foliis obovatb spa- 
thulato-obovatisque tenuiter margioatis laxe mnioideo-areolatis, costa 
excurrente breviter cuspidatis, pericbsetialibus minoribus ; capsula 
erecta gradli longe cylindracea annulata; perist ext dentibus lon- 
gissimis linearibus valde papillosis, int ciliis rudimentariis ; operculo 
conico breviuscule rostrato; caljptra dimidiata subulata. -* Decayed 
logs in dense woods. -— A large spedes growing in compact dark-green 
turfs. Stems ^ - 1 incb higb, matted together bj reddish-brown tomen- 
tose radicles. Leaves crisped when dry, small and scattered on the 
lower part of the stem, rapidly increasing in size and crowded above. 
Pedicels f-1 inch high. Capsule light ohve-green when ripe, the 
rim of the mouth coral-red. Annulus large, compound. Operculum 
whitish. Teeth of the peristome slender, remotely articulated, yellow- 
ish white above, reddish below, strongly papillose throughout Minute 
male plants, evidently from the germination of spores, occur on vari- 
ous parts of the fertile plants. According to description, L. ipectosoy 
H. & W., from the mountains of Jamaica, appears to be near our plant, 
but that species has ovate-lanceolate leaves. 

Gen. DISSODON, Grev. ^ Am. 

54. D. ? KOTUNDiFOLius, C. Midi. St/nop. 1, p. 140 ; Book. Muse. 
ExoU t.76. — Moist rocks in ravines. 

Gen. OCTOBLEPHARUM, ffedw. 

55. O. ALBmuM, Hedw. Muse, Frond. 3, p. 15, 1. 16. — Decayed 
logs, etc 

• Gen. BARTRAMIA, Hedw. 

56. B. TENELLA, C. MuU. Synop^ 1, p. 481. — Shady banks, on 
mountain-sides. 

Gen. POGONATUM, Beam. 

57. P. CuBBNSE {tp. nov.) : P. Liehmanniano manifesto proximum, 
distinctum tamen statura graciliore, foliis oblongis brevius acuminatis 
laxioribus latioribus et brevioribus, capsula papillosa, etc -—On dry 
banks. 

VOL. V. 36 
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Gm. RHIZOGONIUM, Brid, 

58. R. SPiNiFOBME, Bruch. ; Hedw. Muse, Frond. 3, t. 25. — Ground, 
near the roots of trees ; common. 

Gen. BRYUM, DiU. 

59. B. ABGENTEUMy Z. / BryoL Europ. t 384 ; var. lancUum. — On 
the ground ; common. 

60. B. CORONATUM, Schw€Bgr. SuppL t 71. — Old logs in fields. 

61. B. C-fiSPiTiciUM, Z. / Bryol. Europ. i. 374. — On the ground. 

62. B. LBPTOOLADON {sp. nov.) : dioicum tenellnm laxe csespitosum 
flavescenti-viride ; caulibus brevissimis prostratis, innovationibus per- 
multis erectis julaceis tenuissimis remotifoliis ; foliis appressis oblongis 
breviter acutatis cymbiformi-ooncavis e celfulis amplissimis pellucidis 
infeme oblongis supeme elongato-rhomboideis areolatis, unica serie 
cellularum indistincte marginatis, costa cum apice evanida; capsula 
oblongo-pyriformi leniter inclinata late annulata ; perist. int. ciliis 
lanceolato-linearibus vix pertusis, ciliolis nullis; operculo hemisphserico- 
apiculato. — Moist places on the ground. — A very small species, 
forming loose yellowish-green patches, well marked by its numerous 
thread-like innovations, f lines high, and about -f of a line wide. 
Leaves with a large areolation in proportion to their size. Pedicels 
5-6 lines high. This species belongs to MuUer's section Areodictyon 
of Bryum. 

63. B. OVALIFOLIUM {sp. nov.) : dioicum caespitans ; foliis laxius- 
culis ovali-oblongis obtusiusculis modice cochleariformi-concavis, mar- 
ginibus planis erectis, apice subincurva lenissime serrulatis, areolatione 
laxa, costa vix excurrente ; capsula oblongo- vel clavato-pyriformi 
pendula. — Banks of rivulets. — A medium-sized species, distinguished 
from its allies by its oblong-oval, borderless leaves, with erect margins. 

Gen, MNIUM, Linn. 

64. M. "Wrightii (sp, nov.) : dioicum casspitosum ; . caule arcuato- 
ascendente simplici complanato-folioso ; foliis dimorphis lateralibus 
ovali-obovatis apiculatis dorsalibus accessoriisve multo minoribus an- 
guste lanceolatis biseriatis, omnibus dissitis incrassato-marginatis ultra 
medium costatis laxe rhomboideo-areolatis, apice serrulatis ; capsula in 
pedicello erecto pendula pyriformi ; operculo depresso-convexo : flore 
masculo terminali disciform!, perigonialibus lineari-lanceolatis. — Shady 
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banks of mountain rivulets. — This remarkable moss, in its dimor- 
phous leaves and their arrangement, may be looked upon as the acro- 
carpous analogue of Rhacopilumj as Galomnion is of Eypopterygium, 
About the size of Mnium cuspidatum. Leaves thin, rather firm, at 
first pale green^ when old vinous red, the margins and costa deeper- 
colored. Pedicels | - 1 inch long, occasionally two from the same 
perichaeth. 

Gen. CLASMATODON, H. S; W. 

65. C. PARVULUS, Hampe ; Svlliv, Mosses of U, States^ p. 60, ^ 
Icones Muse. ined. t 79. — On roots and trunks of trees. The speci- 
mens vary from those of the Southern United States in a fuller devel- 
opment of the teeth of the peristome, and in the occasional presence 
of a few scattered hairs on the matured calyptra. 

Gen. FABRONIA, Raddi. % 

66. F. CuBENSis (sp. nov.) : monoica, statura F. ptisiUa ; foliis 
ovato-lanceolatis integerrimis ultra medium costatis, cellulis ovali- 
rhomboideis laxiusculis chlorophyllosis, alaribus subquadratis granu- 
losis ; capsula oblonga subapophysata ; perist. ext. dentibus sedecem 
per paria approximatis fuscidulis longiusculis, int. ciliis octo aequilongis 
filiformibus ; operculo conico acuto. — On trees. — Remarkable for its 
double peristome, the inner of 8 cilia. 

Gen. CRYPIL^A, Mohr. 

67. C. FiLiFORMis, Swartz.; Hedw. Muse. Frond. 3, t. 16. — On 
coffee-bushes. The excurrent portion of the costa of the perichsetial 
leaves is scabrous. 

68. C. ? LEPTOCLADA {sp. nor.) : majuscula rigida ; caule primario 
repente aphyllo, secundario pendulo subdendroideo-ramoso, ramis hie 
illic ramulos singulos fasclculatosve minutissimos appresso-foliosos pro- 
ferentibus; foliis patentibus e basi subauriculata ovato- vel oblongo- 
acuminatis concavis margine erectis supeme leniier serrulatis, cellulis 
alaribus permultis quadratis mediis lineari-fusiformibus prosenchyma- 
tosis apicalibus elongato-ellipticis, costa debili subpercurrente ; capsula 
desiderata. — Bushes in ravines. — Grows in rather large masses. 
Secondary stems about 2 inches long, 1^-2 lines wide : foliage pale 
green and yellowish. A noticeable feature is the lateral fascicles of 
very, minute straight shoots fronj the upper part of the branches : these 
shoots with their distant closely appressed ecostate lanceolate leaves 
are about 2 lines long and ^\y of a line wide, nearly concealed by the 
principal leaves. ^ 
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Gen. ANOMOiMDN, H. ^ T. 

69. A. ATTENUATUS, Hedw. ; BryoL Europ. t. 475. — Bocks in ra- 
vines. 

Gen. LESEEA, Bedw. 

70. L. c APiLL ARiSy Bedw. Muse. Frond. 4, p. 25, t. 10. ^ On trees. 

Gen. CTLINDEOTHECIUM, Schimp. 

71. C. MACBOPODiUM, Bedfc. Muse. Frond. Z^p. 55, t. 23. — Bocks, 
moantain-sides. 

72. C. AMPLIBETE {sp. nov.) I robustum pallicle virens nitidum late 
caespitosum appressum dichotome divisum ; ramis latis complanatis ob- 
tusis ; foliis oblongis apice plas minus obtusis ibidemque grossius serra- 
tis, cellulis amplis; capsula deficiente. — Bockj ledges in woods. — 
The characters «bove given appear to distinguish this species from 
any of its known congeners. 

Gen. HELICOPHTLLUM, Brtd. 

73. H. TORQUATUM, Brtd.; Book. Muse. Exot. t. 41. — On decayed 
wood. 

Gen. BHACOPILUM, Beauv. 

74. B. TOMENTOSUM, Brtd.; Bedw. Muse. Fr<ynd. 4, i. 19. — On 
logs in woods. 

Gen. PILOTBICHUM, Beauv. 

75. P. UNDULATUM, Beouv. ; Bedw. Muse. Frond. S,p. 51, ^ 21. — 
Trunks of trees. 

76. P. FiLicmuH, Beauv.; Bedw. L c. t. 18. — Bocks in dense 
woods. 

77. P. OTMBiFOLiUM, Stdliv. Mosses U.* States, p. 81, ^ Icon. 
Muse. ined. t. 76. 

78. P. LOPHOPHYLLUM (sp. nov.) I dioicum ? pusillum ; caule pri- 
mario repente, secundario erecto vix unciali infeme simpHci feflexo- 
folioso supeme pinnatim et bipinnatim dendroideo-ramoso ; ramis 
ramulisque rigidis tenuissimis brevibus ; foliis trifariis erecto-patenti- 
bus ovatis breviter acuminatis concavis subserrulatis sparsim papillosis 
pellucidis, cellulis oblongis ab invicem discretis, costis binis infra api- 
cem abruptis dorso late cristatis ; capsula ovali-oblonga ramigena brevi- 
pedicellata annulata; perist. ext dent, lanoeolato-subulatis, ciliis linea- 
ribus brevioribus ; calyptra mitriformi sparsim erecto-pilosa operculum 
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conico-subulatain solum tegente ; perichsetialibns apertis elongato-lan- 
ceolatis breviter bicostatis. — Trees and decayed logs. — A small pale- 
green species scarcely 1 inch high, of a dendroid habit, with branches 
and branchlets very slender, about ^ of a line wide. Near P. composi- 
turn ; but that species, if the figure and descriptions of it are reliable, is 
a much larger plant, with different habit and leaves. 

Gen. METEORIUM, Dz, ^ Mb. 

79. M. MACBANTHUM, D. Sf M, Pugil Fl. Bryol, Venez. p. 47, 
L 12. — Trees and bushes. 

80. M. PATULUM, D. Sf M. op. cit p. 21, t, 10. — On trees. 

81. M. CRiNiTUM, SuUiv. in U. S. Expl Exped. p. 22, t. 20. — On 
bushes in dense thickets. 

82. M. TRiCHOPHORUM, MorU. Ann. d. Set. Nat. (1848), p. 236.—* 
On. trees. 

83. M. aff nigricanti? — Without fruit; probably a new species: 
materials too imperfect to furnish a specific character. 

84. M. ILLEGEBRUM, C. MuU. Synop. Muse. 2, p. 137. — On high 
mountains. 

Gen. HOOKERIA, Smith. 

85. H. CuBEKSis (sp. nav.) : dioica ? dense caespitans flavo-viridis ; 
caule prostrata, ramis ascendentibus subsimplicibus compressis latis; 
foliis oblongis subobovato-oblongisve breviter acuminulatis pellucidis 
ampliuscule elliptico-areolatis immarginatis supeme serratis, costis bi- 
nis tenoibus ad medium evanidis ; capsula in pedicello brevi supeme 
scabro oblongo-elliptica erecta exannulata ; perist. dent, longissimis an- 
gustissimis late marginatis linea mediali angusta notatis, ciliis aequilon- 
gis, membrana basilari vix uUa; operculo e basi elongato-conica sub- 
ulato; calyptra mitriformi pilis latis sursum curvatis adspersa basi 
8-10 fida. — On bushes in thick woods.— ^ The erect capsule, pilose 
calyptra, and pedicel scabrous only on its upper half, sufficiently dis- 
tinguish this species. 

86. H. CTMBiPOLiA, Hampe in lAnnceay 1855, p. 783. — Logs in 
dense woods. 

87. H. ADNATA, K^ W. in Fl. K Zeal. p. 123, t. 93, /. 4. — Var. 
foliis oblongioribus minus acuminatis densius areolatis. — On the bark 
of trees. 

88. H. VARiANS {sp. nov.) : polygama dense caespitosa fiavicans ; 
caulibus ramisque complanatis; foliis ovato-acuminatis et lanceolatis 
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flaccidis hjalinis ampHssime rotundato-oblongoque-areolatis vix serru- 
latis limbo angusto e cellularum serie anica circumductis, ad medium 
tenuiter bicostatis ; capsula elongato-oblonga horizontali ; operculo 
conico Bubulato ; caljptra mitriformi glabra, basi multifida ; perist 
H. kete^renHs. — Lo^ in dense woods. — Near JL Olferstana and 
If. albicans, but the first species has entire leaves, an obovate capsule, 
and a calyptra scabrous at its apex ; in the second, the leaf is oblong, 
shortly acuminate, and strongly dentate at apex. Specimens under 
this Dumber (88) have sjnoioous and monoicous inflorescence. 

89. H. VARiANS, var. infloresc monoica colore glauco-viridi. — On 
decayed logs in forests. 

90. H. VARIANS, var. infioresc. monoica foliis oblongioribus altius 
bicostatis. — Banks, mountain-sides. 

91. H. iNCURVA, Hooh 4" Grev,; SckwcBgr, Suppl. t 275. — Logs 
in dense palm-woods. 

92. H. Merkelh, Homsch. FL Bras. 1, p. 62, t. 3. — Same local- 
ity as the last 

93. H. PAPiLLATA, Mont. Ann. d. Sci. Nat. 1845, 4,jp. 93. — De- 
cayed logs in woods. 

Gen. HYPNUM, Linn. 

94. H. EXiLissiMUM (sp. nov.) : monoicum minutissimum viride ni- 
tidum caespitulosum ; caule arete repente ; ram is capillaribus erectis 
simplicibus ramulosisque ; foliis erecto-patentibus anguste oblongo- 
lanceolatis sensim acuminatis serrulatis mediotinus costatis, laxe areo- 
latis, cellulis lineari-oblongis pellucidis alaribus numerosis quadratis 
concoloribus ; capsula oblonga subsequali parum inclinata macrostoma ; 
peristomio eciliolato; sporis majusculis; operculo oblique aciculari- 
rostrato. — On the bark of trees. — H. acanthophyUum, Mont., from the 
description (MuU. 2, p. 398) appears to be very near this moss, but 
differs in its horizontal capsule and carinate leaves destitute of special 
alar cells. 

95. H. MiNUTULUM, Hedw. ; Bryol. Earop. t. 481. — Decayed logs 
and stumps in woods. 

96. H. SCHISTOCALYX, O. MuU. Synop. 2, p. G91 ? — Locality same 
as the last. 

97. H. TAMARisciNUM, BiU. / Bryol. Europ. t. 482 and 483. — De- 
cayed logs. 

98. H. INVOLVENS, Hedw. Muse. Frond. 4, ^ 11. — Same as the 
last 
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99. H. MiOROPHTLLUM, Sw, / Bisdw. Spec. Muse. t. 69. — Ground 
and stones in fields. 

100. H. APicuLATUM, Homsch. Ft. Bras. p. 87. — Logs on mar- 
gins of rivulets. 

101. H. CUPRESSOIDES, O. MuU. St/nop. 2y p. 303. — Fallen trees 
in forests. 

102. H. INSULARUM (sp. fiov.) I monoicum JI. cupressiformi similli- 
mum majusculum ; ramis latiuscule complanatis ; foliis falcato-secundis 
longe subulatis vix serrulatis, cellulis alaribus utrinque ternis magnis 
oblongis aureis vesiculaeformibus, perichaBtialibus erectis ; capsula in 
pedicello tenui longissimo parva gibboso-ovali ; operculo longe aciculari- 
rostrato. — Decayed logs. — The broad flat, shining branches, the long 
slender pedicel, the small capsule, the long rostrate operculum, and the 
large yentricose alar cells of the leaf, are the distinguishing marks of 
this species. 

103. H. SERRULATUM, Hedw. Sp. Muse. p. 238, t. 60. — On the 
ground among decayed leaves. 

104. H. PUNGENS, Hedw.; D. ^ M. Prod. Fl. Bryol. Surinam, 
p. 35, t. 19. — Trees and bushes. 

105. H. Wrightii, SvJdiv. Mosses of U. States, p. 65, Sf Icon. Muse, 
t. 127 ined. — Roots of trees, etc 

106. H. LoxENSE, Hook. ; Schwcegr. Suppl t. 259. — Bushes in 
ravines. 

107. H. TENERUM, Sw. / MuU. St/nop. Muse. 2, p. 397. — On the 
ground and decayed wood,- common. 

108. H. AOESTROSTEGUM {sp. nov.) I .monoicum exiguum prostra- 
tum intertextum luteolo-viride nitidum ; caule ramis ramulisque nume- 
rosis compressis inordinate subpinnatimve dispositis instructa ; foliis con- 
fertis e basi constricta oblongo-ellipticis cymbiformi-concavis in pilum 
longum denticulatum productis ecostatis pellucidis minute lineari-areo- 
latis, cellulis alaribus magnis ventricosis aureis ; capsula in pedicello 
Isevi oblongo-ovali exannulata cemua vel pendula ; perist. dent, linea 
lata notatis, ciliolis singulis ; operculo longissime aciculari ; calyptra 
angusta dimidiata. — On the bark of trees. — The leaf in shape and 
structure resembles that of H. Schwanechianum ( G. MuU. in Bot. Zeit. 
1858, p. 172), which however is a larger species with difierent ramifi- 
cation and inflorescence. 

109. H. PLANUM, Brld.; Schwaagr. Suppl. t. 280. — Logs and 
stumps. 
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110. H. PLANUM, var. flayesceDS ; MulL Synop. 2, p. 261. — Decayed 
wood. 

111. H. BETRiCHn, Bbrnsch. in Fl Brat. l,jp. 81, t. 4,/. 1.— 
Logs in dense woods. 

112. H. FLBXUOSUM (<p. nav.) : dioicum; caule arete repente pin- 
nate ; folib flaccidis pellucidis albido-viridibus confertis leniter incnrvis 
subdecunrisque lanceolatis in acamen longom lorifonne flexuosum grosse 
dentatum productis laxissime ample elongato-«reolatis ecostads ; cap- 
8ula in pedicello longiusculo apice davato-inci'assato cylindracea hori- 
zontali curvula annulata: operculo eonioo-rostrato. — On dead wood. — 
Resembles Schwasgrichen's figure (SuppL t 200) of IL leptocarpouy but 
that appears to be a larger species with monoicous inflorescence, and 
leaves with large ventricose alar cells. 

113. H. FLEXuosuM ; planta mascula. — With the last 

114. H. LEUGOSTEGUM, C. MuU. St/nop. 2,/7. 344. — Logs in dense 
woods. 

115. H. CALLiDUM, Mont, in Ann. Sci. Nat. 1845, 4, />. 90. — 
On trees. 

116. H. SENTOSUM {sp.nov,)'. H. papiUoto simillimum, diversum 
tamen caulibus prostratis subpinnads, foliis apice tenuiore grosse den- 
tato papillisque longioribus instructis, pedicello toto laevi, perist. denti- 
bus linea lata pellucida notatis, etc — On branches of trees. 

117. H. SoHWANECKiANUM, G. MvU. in Bot Zeit. 158, p. 172. — 
On trees. 

118. H. DEmssuM, Wils.; BryoL JSurop. t 507. — Moist rocks, 
mountain-sides. 

119. H. RBPTANS, Schw.; Hedw. Sp. Muse. L 68. — Logs in shady 
woods. 

120. H. MoNTAGNEi, Schimp. in Mont. Orypt. Ouh. p. 530, t. 20. 
— On decayed logs in forests. — A widely distributed species, found in 
Manilla, Java, Loo Choo, Hong Kong, ^epal. West Lidian Islands, 
Venezuela, Brazil, Peru, Tahiti, and Sandwich Islands. Subject to 
considerable variation in its size, and also in the length of the point 
of the leaf; in other respects quite uniform. Authentic specimens 
of H. M^ntagnei, Schimp. ; Meyenianum, Hampe ; Surinamense, D, Sf 
M, ; aperttan, Sulliv. ; succosum, Mitten, show that they all belong 
to the same species ; and to this list of synonymes it is highly prob- 
able the following should also be added: B. rtUilans, Brid. ; Peep- 
pigianum, Hampe ; vesiculare, Schwaegr. ; stibdentictUatum and cono^ 
stegum, Mull. 
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121. H. ADMiSTTJM (sp. nov,) I IT. microcarpo {MuU,) simillimum 
sed differt capsula insequali obovata leniter incurva cemua, etc. ^ On 
the bark of trees. — Scarcely distinguishable from Leshea adnata^ 
Micbx. (=z IT, microcarpum^ Mull.)^ founded on Southern United 
States specimens, except by the capsule, which in that species is 
always oblong, erect, and equal-sided. It is probable the moss under 
notice is the same as the St Croix specimens, referred to Michaux's 
species by SchwsBgrichen (SuppL U 84), and from which Figs. 1 and 2 
of that plate were taken. 

122. H. DissOLUTUM {sp. nov.) : monoicum H. admisto simile, diver- 
sum tamen statura majore, csespite laxe cohaerente, ramis eradiculosis 
longioribus robustis rectis obtusis, foliis latioribus yix secundis, capsula 
majore oblongo-incurva cemua, etc. — On dead wood. 

123. H. DISSOLUTUM, var. statura robustiore. — Same locality. 

124. H. THELisTEGUM, O. MuU. Synop. 2, p. 269. — Rocks in shaded 
ravines. 

125. H. THELISTEGUM, var. major. — Svnilar localities. 

126. H. CULTELLIFOBME (sp. fiov.) X monoicum prostratum com- 
planatum parce ramosum sericeo-viride ; foliis laxe bifariis asymetrice 
ovato-oblongis obtuse acuminatis lateralibus saepe subaciniformibus ad 
medium costatis serrulatis, cellulis exilissimis lineari-flexuosis alaribus 
quadratis ; capsula oblongo-ovali horizontali ; operculo conico longius 
rostrato. — Flat rocks in shaded ravines. — Resembles in general as- 
pect and manner of growth H. deplanaJtum^ Schimp., but that species is 
somewhat larger, with a dioicous inflorescence. 

127. H. c^SPiTOSUM, Swartz ? — On decayed wood, very com- 
mon. — This species agrees well with the description by Muller (S^op. 
2, p. 330) of the moss above named, but can hardly be the one figured 
by Hedwig (Sp. Muse. t. 49) as Swartz's species. Hedwig's figure, 
according to Wilson (Fl. 2^. Zeal. p. 113), does not agree with speci- 
mens in JTerh. Hook, named If. ctespttosum by Swartz himself. The 
specimens here under notice accord exactly with South American ones 
from Hampe marked II. GaUtpense, C. Mull., which in the synopsis 
1. c. is reduced to II. ccespitosum, Swartz. 

128. H. L-«iTUM, Brid.; SvUiv. Icon. Muse, t 115, ined. ; non 
Bryol. Europ. — Rocks, mountain rivulets. 

129. H. RiPARiUM, lAnn. ; Bryol. Europ. t. 570. — Wet places. 

VOL. V. 37 
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Gtn. HYPOPTEETGIUM, Brid. 

130. H. Brabiliensb, SuUiv. in Bot. U. S. Expl. JExped. p. 26, t. 
26. -* Bocks, in dense woods. 

Gen. PHYLLOGONIUM, Brid. 
181. P. FULOBNS, Hedw. Misc. Frond. U 39. — Trunks of frees. 

In this interesting collection are to be found eight or ten other spe- 
cies, several of them doubtless new, but the specimens are too imperfect 
for satisfactory identification or description. 

Mr. F. H. Storer made the following remarks, in behalf of 
Mr. John M. Ordwaj and himself, upon 

The Frozen Well at BrandoUj Vermont. 

Respecting the geological situation and general character of this 
remarkable well, which has been fully and accurately described by 
others,* we have nothing* new to offer; but we desire to call the 
attention of the Academy to an important phenomenon that appears 
to have escaped the notice of previous observers. On visiting the 
locality in the early part of the present summer, we ascertained the 
existence of a variable but well-marked current of cold air continually 
flowing upwards out of the mouth of the well. 

When we first visited the spot, in the morning of the 8th of June, 
the external air being somewhat cool, the ascending current was not 
noticed; but returning at two o'clock in the afternoon for a more 
thorough examination, the atmosphere having in the mean time be- 
come uncomfortably warm, we at once became sensible of a rush of 
cold air on bending over the well-curb to look down. This current 
was still more distinctly felt by placing the hand down near the mouth 
of the well. Bits of any light material dropped in were buoyed up 
and forcibly blown out The mature pappus *of the dandelion, which 
was then in full puff all around, afforded an abundance of very sen- 
sitive current indicators. Bolls of paper, slightly damp, being burned 
just within the mouth of the well, furnished volumes of smoke, which 
were rapidly expelled, and not only confirmed the existence of a 

* See Proceedings of the Academy for 1859, IV. 269. Proc. Boston Soc Nat. 
History (1859-61), VII. 71, 74, 81. Wells's Annual ScL Disc, 1860, p. 316 ; 
compare Ibid. 1856, p. 190. 
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current, but enabled us in some measure to trace tbe deviations in 
its course. At three o'clock, the ascent of a column of cold air was 
still further proved, by holding a thermometer in the opening of the 
well, the bulb being at the level of the ground, at a point where 
surely mere radiation from the ice, some thirty feet below, should be 
folly counterbalanced by the heat radiated to the mercury fix)m the 
•curb and windlass that had been all day exposed to the hot sun. 
The thermometer there indicated 43**.5 F., the temperature of the 
external air being 78*. About five feet below the mouth, the ther- 
mometer stood at 43**, and twelve feet down, at 40". Water drawn 
up from the bottom — without stopping to cool the bucket — was at 
34**. "Water drawn up at other times contained lumps of ice detached 
from the coating of ice lining the well to the height of some five feet 
above the surface of the water. When a candle was lowered down, 
this ice appeared to be worn away on the northwest side, as though 
small rills of warmer water were coming in from that direction. 

We visited the well at different times during the two following days, 
and found the current as decided as when first perceived. In the 
cool of the morning it expelled the dandelion pappus as readily as at 
any other time, though then, from the want of contrast with exter- 
nal heat, it was less felt by the hand or face. Calling the atten- 
tion of the owner and one of his neighbors to the sensible upward 
flow of air, we. were told by both, that " cold air blows out " of the well 
constantly, and has always done so. A remark expressed in such 
terms was somewhat surprising, since the proprietor had assured us 
on our first visit that no current existed in the well, as had been 
repeatedly proved by lowering down a candle, which burned steadily in 
any part. We finally repeated the candle experiment, and found, as 
might have been expected from the gentle upward current filling the 
whole circumference of the well, that the flame was not positively 
deflected, except just below the edge of the opening in the marble 
slab capping the wall. This hole, being of less diameter than the 
well itself, compels the air, rising at the sides, to sweep towards the 
centre, and accordingly, at all points within reach of the influence 
of this centripetal contraction in the column, the flame of the candle 
was turned inwards. This blowing of the candle towards the middle 
from all parts of the circumference of the orifice, is worthy of remark, 
as showing — what, indeed, the appearance of the ground outside 
would indicate — that the dirt is so compacted around the marble 
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slab^ that the motions of the external atmosphere can do nothing 
towards producing the current. It shows, too, that at the only place 
where an upward flow could affect a candle, there the deflected flame 
renders the rush of air apparent. We dwell more particularly on 
this point, because Messrs. Jackson and Blake, in their communication 
to the Academy,* have denied the existence of any current in the 
well, since the flame of their candle was not observed to deviate from 
its natural course ; and because, from the confusion of ideas exhibited 
by those residing at the locality, it would seem as though there had 
been entertained a vague notion that a draught or current ought 
necessarily to be horizontal. In reality, the direct upward course is 
what would naturally result from the combination of numerous oppos- 
ing rills of air, coming in from all sides through the loose gravel and 
cracks in the frozen deposit, and, while seeking the point of least 
resistance, gradually curving towards the perpendicular direction, even 
before reaching the stones of the lining walL If there are, indeed, 
any single streams of more than the average force, they might be 
found by running an impervious vertical partition down the middle 
of the shaft, and then making a smoke close to the joints of the stones 
in the walL But the fact that the owner of the ground has only 
this weU to supply water for the daily use of his family, precludes 
the carrying out of such experiments. 

We had hardly begun to make close observations, before it occurred 
to us that we were dealing with a case of compressed air, which 
might be accumulated by some natural subterranean tDater-trumpet 
( Wassefirofnfnd)^ or ^ Catalan blower,** and which, expanding as it 
approached the surface of the earth or escaped into this artificial 
outlet, would absorb and render latent a large amount of heat, and 
could thus effect the gradual refrigeration and actual freezing of a 
considerable body of wet graveLf The flow of air — which would 
otherwise be so diffused as to have no appreciable force at any part 
of the surface of the drift bed — should become especially apparent 
in this vent bored down through the overlying clay and fine soil into 
the very coarse and uncommonly pervious gravel. That the gas ex- 

* Proceedings, IV. 270. 

f For a valaable series of experiments made by Dr. John Gome, on the absorp- 
tion of heat hj condensed air in the act of expanding, — with particular reference 
to the economical prodaction of ice, — see Am. Joum. Sci. for 1850, [2.] X. 39, 
214 ; Ann. Sci. Disc, 1851, p. 57. 
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pelled differs little, if any, from atmospheric air, is shown by the free 
burning of the candle, as well as by the lack of any impression pro- 
duced on the senses, except that arising from mere coldness. 

Considering that the drift heap in which the well is situated rests 
evidently on limestone, and is not far distant from the junction of the 
limestone with the mica slate, or gneiss, we may easily conceive of 
the occurrence of such caverns, fissures, natural conduits, and sub- 
terranean water-courses as might complete an arrangement on the 
principle of the water-trumpet, — one of the oldest contrivances for 
securing a blast to be used in iron-furnaces, — and thus afford a 
constant and ever-renewed supply of condensed air. And, as the 
experiments of Dr. Gorrie show that but a moderate degree of con- 
densation is necessary to enable air to become freezing cold by its 
return to the normal bulk, we may be warranted in saying that such 
a cause, though of moderate power and having various impediments 
to overcome, would be sufficient to produce all the effects observed 
in the case under consideration. Of course, the colder the air at first, 
and the colder the compressing and cooling water, the greater would 
be Uie refrigeration resulting from the subsequent expansion. And 
the actual freezing must proceed with greater rapidity at that time 
of the year when the accumulated heat of the soil is allowed the 
freest radiation, together with the least chance of increase. In fact, 
it is said to be a matter of yearly observation, that the well ^^ begins 
to feel the cold weather,'' and to freeze over in autumn long before 
there are any heavy frosts above, and, indeed, while the ground is 
still open for tillage. This, certainly, would seem to indicate a cause 
continually operating with almost uniform force. 

Since our return from Brandon, we find that the senior editor of 
the American Journal of Science,* in commenting on an account of 
the frozen well at Owego,t makes the simple remark, that the phe- 
nomenon might possibly be occasioned by the escape of compressed 
air ; but how the air could be condensed, and how or why the effect 
should follow from such a cause, he does not point out. It does not, 
therefore, appear whether or not Prof. Silliman had in his mind a 
theory similar to ours. Excepting this indefinite suggestion, we have 
met with no hypothesis capable of explaining all the facts in the case. 



* Am. Jonm, Sci., 1839, [1.] XXXVI. 185. 

t The Brandon well was not in existence at that time. 
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The supposition that the current observed might come from air of 
ordinary tension, cooled and stored in ice-caverns during the winter 
months, and afterwards expelled bj water filling up these reservoirs, 
fails to meet the case. For if there were any accumulation of cold 
air made during one winter sufficient to hold over till the next, we 
might expect a gradual diminution of effect from spring till the middle 
of the following winter, instead of an increase on the first approach of 
cold weather in autumn. The same objection applies with equal force 
to the conjecture that winds penetrate the earth through some dis- 
tant lower inlet, and in winter refrigerate the mass of gravel to an 
extraordinary degree. And it may be further said respecting the 
latter idea, that in summer cold air could not rise through a great 
body of gravel and flow out into the warmer and lighter superincum- 
bent atmosphere, without some powerful vis a tergo to enable it to 
overcome inertia, friction, and gravity, — a force which, being then 
entirely unaided by any forward draught, must be far greater than 
could be supplied by any ordinary winds, even under the most favor- 
able circumstances. But even if we suppose winds could blow through 
ice-caves underground, and permeate the earth above, we still have 
the ice-caves themselves to account for, as well as the constant re- 
newal of the ice. 

But not intending to lay too much stress on the water-trumpet 
hypothesis, which, of course, is not entirely free from drawbacks, and 
may or may not be the true explanation of the singular phenomena 
under discussion, we wish more particularly to bring forward to the 
notice of the Academy the fisict of the continual rush of cold air out 
of the well at Brandon, — a current probably having some connection 
with the freezing below. And we may be allowed to remark that, 
in the case of this particular well at least, any theory which fails to 
assign a sufficient cause for the continued effiux leaves out of account 
a matter hardly less wonderful than the perennial congelation itself. 

An incidental point Worthy of attention is the asserted uniformity 
in the depth of the water — ^r ice and water — at all times of the 
year. Had there been an engineer's level at hand, enabling us to 
ascertain the relation of the surface of the water in the well to the 
level of brooks and low grounds not far distant, we might have gath- 
ered some positive data having a bearing on the subject. But it 
would be useless to reason on uncontrolled estimates ; and, without 
dwelling on some other facts not sufficiently studied, we will simply 
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put on record the temperatures of other sources of water opened in 
and near this limited drill bed. 1st. In a spring sunk to about the 
depth of ten feet from the surface, — a stone's throw northwest of the 
frozen well, at the side of the lane leading out of the main road, — 
the water at top stood at 54^ F., and that near the bottom, at 50°. 
2d. A similar spring about twelve feet deep, three or four rods west 
of No. 1, showed a temperature of 50° in water drawn from the 
bottom. Both these small wells are evidently fed by surface water, 
and, at the time of our visit, they were filled nearly up to the level 
of the ground. 8d. In a shallow spring at some distance southwest 
of the frozen well, in lower ground, and apparently near the limit of 
the drift, the water stood at 48° F. A deep well in the mica slate 
formation, about half a mile west, stood at 45° F. 

It is to be hoped that the well, and the bed of frozen gravel in which 
it is situated, may be made the subject of careful experimental inves- 
tigation. It would, of course, be interesting to ascertain the precise 
limits and conditions of variation in the current of air. It is also 
desirable that the contour of the drift heap and the grounds adjoining 
should be accurately determined. 



Four bmidred and ainety-eigl&tlft meetlaip* 

September 10, 1861. — Monthly Meeting. 

The President in the chair. 

The Corresponding Secretary read letters relative to the ex- 
changes of the Academy. 

Professor Horsford illustrated the several methods recently 
suggested and employed for rendering linen and cotton fabrics 
uninflammable. 

Professor Peirce made a communication upon the discrep- 
ancy between the observed and the calculated acceleration of 
the moon's motion, and the question whether it may be due 
to the influence of meteoric bodies about the earth. 

Mr. Swett exhibited a piece of leather, in the form of a 
breastplate, prepared so as to be impenetrable by the thrust 
of a bayonet, and explained the method of preparation* 
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Fo«r l&tiadred and MlAetyalntlk meetlaip. 

October 8, 1861. — Monthly Meeting. 

The President in the chair. 

Professor Sophocles read the following communication : — 

Remarks on the Dialect of Tzakonid. 

There is no historical evidence that the less-cultivated dialects of 
ancient Greece were written or spoken after the close of the third 
century of our era.* The language of Constantinople, the new capital 
of the Roman empire, was a continuation of later Greek. For about 
eleven centuries it was the language of books, of imperial edicts, of 
ecclesiastical canons, and of the ritual of the Eastern Church. Which 
being the case, it was naturally more or less employed by all those 
whose mother tongue was the Greek, in whatever part of the empire 
they might be found. This seems to be the principal reason why the 
Byzantine Greek was not subdivided into new dialects. 

The Romaic, or Modern Greek, the immediate oflfspring of Byzan- 
tine Greek, cannot be said to have dialects, as this word is commonly 
used by grammarians. The Greek inhabitant of Epirus, Macedonia, 
or Thrace finds no difficulty in conversing with the native of Crete, 

* The following passage, in which Porphyrogenitus speaks of the ^gean 
Sea, is apparently a confused quotation from Artemidorus the geographer, 
who died very near the beginning of the first century before Christ, PoR- 
PHTROOENITUS, Them. 1, 17, p. 42 'Ofioim b€ kcH 6 'Aprr/nid&poff rii avrd 
ffn^tn rf 2Tpdp&vi * "hKpa rcr cotiv AioXtdor, ^i^ Aiya ol hrixenpioi ovofjM^ovo'Wf 
d^* fji Koi r6 niKayot rijv roiavrriv ovofUKriav n-poo-etXi/^y. AtoXtdof dc X/yo 
ovK tlBvovs ovoftatriaVi aKka yXoiymjs idii»/xa * ^ yap rmv *£XX^mBV yXSyrra els trivre 

dioKeicnjvs dtjjpfyrM Kal air6 fuv rrjs MtX^rov fuxP^ ^^ *E<f>€a'iay TrSkecas 

not avTTJi 2p.vpvri£ Koi KoXcx^covor *l»v»v iarX KaroiKia, oirtves t§ t&v *l6»vap 
duiXcfcr^ XpS>VTau 'Asru dc KoXo^M»i/or H^XP^ Kka^ofiev&v ical rrjg avriirepav rrjs 
Xtov yrJ9 Koi avTijs rtji MirvX^n^f koi tov KoKovpevov Hepyapov AioXeav iarhf 
diroiKiaf oiTiv€9 diaXc«n-^ xpSavrai tS>v AioXcW. Ta bi iniKeiva rovro>y otto tou 
\eyopivov A€ktov Koi eas *Apvbov kcu avrrjs UpoTrovribos koi ftc^pi Kv^Uov Koi 
TOV worapov rov Xcyopevoy TpaviKov ndvres TpaiKoi 6vopd(oirrai km Koivfj buL" 
XfKTco xp&vTfu, srX^v Bv^carridiiv, on A&pu€jv itmv diroiKia* It will be observed 
that Artemidorus divides the northwestern coast of Asia Minor, not according 
to race, but according to language. 
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Rhodes, or Cyprus. As to vulgarisms and local and slang terms, 
which abound in every district and large town, they cannot with any 
degree of propriety be classed with dialectic peculiarities. Their ex- 
istence is usually ephemeral, and as a general thing they are of little 
value to the philologist. 

A few centuries ago, a Greek by the name of Kabhdsilas asserted 
that the number of dialects into which the popular Greek was sub- 
divided was over seventy. Now, if by dialects he meant anything, he 
must have meant patois ; and if so, he ought to have added many 
more; for the illiterate of almost every village have their peculiar 
barbarisms. If it be asked why he selected seventy as ij^ round 
number, we may answer that Kabhdsilas, in common with all the 
ignorant of the East, was a believer in the marvellous properties of 
certain numbers, of which seventy is one. For, in the first place, it is 
the product of the sacred number seven and of the perfect number 
ten ; the perfection of the latter emanating from the mystical fact that 
it is contained in the quaternary, the source of inexhaustible nature, as 
the Pythagoreans express it. Secondly, this number appears more 
than once in the Bible. Thus, we have threescore and ten palm-trees 
in the desert of Sinai, and seventy disciples. Thirdly, the Old Testa- 
ment was translated by seventy interpreters (the celebrated Septua. 
gint), every one of whom was inspired during the laborious process 
of translating, and oflen mistranslating, Hebrew into Greek. It is 
true that, according to the legend, the version was the work of sev- 
enty-two learned Jews, each tribe having furnished six accomplished 
scholars ; but as seventy-two is not remarkably mystical, it was 
thought proper by the regulators of religious opinion to reduce it to 
seventy. Further, the ignorant believe that Saint Luke the Evan- 
gelist painted seventy wonder-working pictures of the Vir^n, one of 
which is now in the principal church of Tenos, and another in Bo- 
logna. And if any one doubts whether Luke was a painter, the priest 
informs him that Saint John of Damascus, one of the great fathers of 
the Cliurch, distinctly states that the Evangelist painted the picture of 
the Virgin, and sent it as a present to his friend Theoi)hilus.* And 
if he could paint one, he might have painted seventy. 

* Joannes Damascenus, I, p. 618 D BXcVc fioi kcu t6v cvay/cXio-r^v xal 
afr<krroXov Aovjcav • ov-xjl t^s iravaxpavrov kcX aeifrapBevov Mapias rrjv rtfiiop 
tlKova dvtar6pria'€ Ka\ np6s 6eo</>iXoi^ circfi^e ; 

VOL. V. 38 
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On the eastern shores of Peloponnesus there is a small district 
called Tzakon{aj or Tzakanid (in three syllables). It is contained in 
the ancient iJynuriaj which lay between Argolis and Laconia.* The 
language spoken by the inhabitants of this region is unintelligible to 
those whose mother tongue is the Bomaic To the philologist it is 
nothing more than a very barbarous Romuc In the common lan- 
guage of the Greeks, the corruptions or changes are in a great meas- 
ure systematic, and it is very easy for the critical scholar to trace 
them to their mediaeval and ancient sources. But the dialect of Tza- 
konid is apparently a jargon, in the usual acceptation of the term. It 
is brokei^ Greek. Many of its roots, indeed, are traceable to the 
Greek, but its inflections usually deviate from the Greek type. In 
short, it is not a regularly developed modem Greek patois. And 
the question is, when and under what circumstances it came into 
being. 

In investigating the affinities of a language, one of the first requisites 
is to examine its pronouns, pronominal adjectives, pronominal adverbs, 
numerals, case-endings, and personal endings (which are in reality 
fragmentary pronouns). These elements constitute its essential char- 
acteristics. And when a language loses them, it loses, as it were, its 
consciousness. If we apply this rule to the language of Tzakonid, it 
will be found that many or most of these characteristics are so different 
from those of the Romaic, and their resemblance to the corresponding 
words in Greek is so general, that they may be referred to more than 
one of the Indo-European languages. Thus, its word for ty& is e o- o v , 
which has the elements of the ecclesiastical Slavic a (. For av it has 
cjciov (in two syllables), and for W, rCig, which does not differ from 
the Slavic tsk€<r6. 

Some scholars fancy they discover Doricisms and lonicisms in this 
dialect ; and by a natural process of reasoning they infer that the Tza- 
koniots are a remnant of the ancient Cynurians, an aboriginal people, 
whom Herodotus was inclined to regard as Doricized Jonicms, that is, 
lonians who in the course of time adopted the manners, customs, laws, 



* The villages in which this dialect is spoken are the following : ^ Kaora- 
viT^a, ^ Strewi, t6 npaorSvy t6 AeWdi, r6 MeXavSv, t6 A€p6vf ra Kakvfiia rod 
dyiov *Avdp€OVj r^ Kowovnia. The original forms of ^irtva, Upaarovj and 
Acvidi are npodtrrttoVf Aiwvibast and 6 SiVovoff, all found in Fhbantzes, 
p. 159. 
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and dialect of the Dorians.* Now whenever a classical scholar goes 
to Greece to find Dorians and lonians, it is ten to one but that he suc- 
ceeds in finding Dorians and lonians. He selects such words and 
phrases and facts as are agreeable to his hypothesis, and takes no 
notice of those which contradict it. He lays much stress upon coinci- 
dences, but disregards differences. He overlooks the fact that the gen- 
uine Romaic contains infinitely more Doricisms than the jargon of 
Tzakonid. If the modem Tzakoniots were the descendants of the 
Doricized lonians of Herodotus, we should naturally expect to find a 
great similarity between their language and that now used in Crete, 
Melos, Thera, Carpathus, Rhodes, and other Doric islands. 

What was, then, the origin of this dialect ? Before we attempt to 
answer the question, it will be necessary to ascertain what foreign 
races migrated to Greece after it became a Roman province. 

Of all the barbarians that overran Greece previously to the ninth 
century, the Slavs alone are represented by the Byzantine historians 
as having permanently settled in Greece. They began to come in 
contact with the Greeks in the early part of the sixth century. And 
for nearly two hundred years after they crossed the Danube they, 
conjointly with other barbarians, did little else than devastate Illyria, 
Thrace, and Greeccf Soon after the terrible plague which, in the 



* Herod. 8, 73 Oi/ceci St rrjv UekonSvpriirov tBv^a lirra. Tovrmv 5c ra fiev 
bvo avToxBova iovra Kara \<»pav tbpvrai vvv rj kcli t6 ttoXcu oinccoy, *ApKddf£ re 

Kcu Kvvovptoi 0( be Kvvovpiot avrdx^ovts topres boKcovci fiovvoi elpM 

"l&vesy €Kb€d<opi€vvTat Be vno tc 'A/yyciwv ap^ofievoi Koi rov \p6vov^ eovres 'Op- 
ye^TOi Kal wepioiKOt, Thdc. 5, 41 Trjs Kvvovplas yrjs .... vefjLovrai d* avTfjv 
AaK€b<ufi6viot. Strab. 8, 6, 17 Kvvovpta, substantively. 

t Procopius, II, p. 397, 18 (A. D. 647) 'Yn6 tovtov t6v xp^vop IkkaPtjv&y 
crpdrevfia but^avres iroTaphv''\fn'pov *lXXv/Mot>r Unavras axpt *Eindafivla>» ebpa- 
<rav di^KCOTa epya. 449 (A. D. 650) "la-rpov he iroraphv btafiavres dp,<f>l Nat- 
aov ^\6ov, K. T. X. Menander, p. 404, 16 (A. D. 676) "Ort KcpaiCofUvris ttjs 
'EXXddof vir6 ^Kkafirivatv, «cr. X. Malalas, p. 490, 6 M171/1 fxapri^ ivbiKTi- 
S>vos Zf iTravearrja'ap oi Ovppoi koI oi 2«cXd0o( tJ BpaKrj, Kal Trokefifia-apres ttoX- 
Xow ajr€KT€ipaPi Koi ripas enpalhevfrap, Theophanes, p. 360 (A. D. 561 -|- 8) 
T« 5* avr^ €T€i hrapearria-ap Ovppoi koX SjcXd^oi t§ OpaKjj 7r\rj6rj iroXXd. 632 
(A. D. 656 -j- 8) Ot be ^icKapipoi roth-tp [r^ *A/3d€pa;(/jiav} irpoapvepres avp 
avrS ep 2vpitf. Ka.TrjXBop' ;(iX(dd€ff wcWc, Koi ^Kfjaap els rfjp 'Anafieiap xoapap ip 
K^P'TH 2K€voKopov\<o. 669 (A. D. 683-|-8) Tovt© r^ erei *lovariPiap6s dneke- 
^aro CK rSip fteroiKia-OePTap vn avrov ^Kkd^wp Koi earpdrevire ;(tXiddaff A', Kal 
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middle of the eighth century, visited Southern Italy, Sicily, and Greece, 
the Slavs established themselves as settlers in the depopulated prov- 
inces of continental and peninsular Greece. ^^Only those escaped 
death who fled from the infected regions," says Saint Nicephorus the 
Confessor.* According to Porphyrogenitus, all the rural districts 
of Greece (ij x^^) were occupied by the Slavs and became barbarous, 
when Constantino Copronymus the iconoclast was Emperor.f The 
anonymous epitomizer of Strabo, who must have lived afler the eighth 
century, says, ** And now the Slavic Scythians occupy nearly the 
whole of Epirus, Hellas, Peloponnesus, and Macedonia." And again, 
'<But now the names Pisatae, and Caucones, and Pylians are not 
used ; for all these regions are inhabited by Scythians " ; J Scythians 

OTrXiaas avTovs inwvdfjuurev avrow \a6p Vf piovaiopj SipxovTa re avrmp 
Nc'jSovXoy ToSvofia. 

The K in 2K\dPost 2KKafiffiv6sj and the e in IffXafios, do not belong to the 
radical portion of these forms : they were introduced by the Greeks in order 
to bring them under the analogy of cjcXiypdr, aBivos or rather i-trffXos* 

* TreOPHANKS, p. 651 (A. D. 788 -j- 8) T^ ^ avrS erci Xocfuadi;; Bdvarot 
air6 SucfXuiff Ka\ KdkaPpias dp^fievoi, ol6v n irvp ivufcfiofievov iirl r^y Movo^o- 
atop Koi *lBX\a6a mi rhs frapoKeiiUvas vfjaovg ^X^cv dt* okrjs tjjs 1A' ivbuertavog. 
652 *H dc aMj Xotfutaj vdiros rod PovpS>vo9 dvibpap^v rj nevreKaideKdrrj cfnv€- 
fifffrti iv Tjj /Soo-iXidi n-Aft. Nicephorus CoNSTANTmopOLiTANUS, p. 70, 11 
Ka^ ots rdirovs r& <l>3oponoi6v circ^vcro jraOos, &irav dv^pcim-ciiv y€Pos eirivcfu^ 
ficyoy dicXvc re km ^p^rfp ifyj/fftdvi^e* AttaaBri d* a» rir deiq. iravras /SovX^aci, 
iarris w voppwrar^ rovrmv rw xap&v anihpou 'Enrreivrro be rii rrjs ^opas 
fuXurra irepii r6 Bv^oin-ior. 

t PoRPHTROOENiTUS, Them. p. 53 *E<r6\aP&Bri dc iratra ^ x^P^ '^^'* 7^ 
yov€ pdp^apos, Srt 6 Xoifujc^r Bdvaros ircurav ip6<rK€T0 rrpt oiKovfUvfjv, oiri^yixa 
K»parayriPOg 6 Trjg Kowpiat tirdiwfios ra (rKfJTTTpa rrjs r&v F<op4ump diehrtv 
dpxof, ^OoTC tipA r&v cjc IIcXofroi^(rot; firya <l>povovvra eirt r^ avrov evytwl^j 
tva fjkff Xcyc* dv97«ycff , Ev^i^fuov €K€ivov t6v tr€piP6fjTov ypafiftariK^p diro<r«e(i»^tu 
€ir avTov TovTot r6 3pv\ovfit9ov tafififiovy 

*Hv dc oifTos Nfic^off 6 KTjMiras nrl Bvyarpl 2o<t>lq Xpi<rro<f>6pov rhv vtov rov 
KuXov FafJMvov Koi dyadov Paai\i»s» 

X Strab. Chrestomath. Ill, p. 507 Ka\ wr i^ 7ra<rm> "Uneipov koi *EX\dda 
o-Xed^y KoX Ile\oiF6inni<rmf km Mcuccdoviav 2kvBcu. 2«eX<i/3oi v^fioprcu. 519 Nvy 
di ovde 6popa iari Uiaarmv jeal KavKdiWov Kal Uvktodv • ancofra yap raOra 2Ky6<a 
vipjovTM. In the first of these passages, SicXajSo* may be a gloss. 



Digitized by 



Google 



OF ARTS AND SCIENCES. 801 

in the Byzantine writers meaning simply Northern Barbarians, But 
althoagh they did not enter Greece as conquerors, they disdained to 
consider themselves as subjects of the Byzantine Emperor. They en- 
joyed their national independence, and were a source of trouble to the 
government at Constantinople.* In the ninth century, the Emperor 
Basil, according to his son, Leo the Wise or the Philosopher, succeeded 
in thoroughly subjugating, Romanizing, Christianizing, and Grecizing 
the Slavs in his dominion. Their soldiers, being trained afler the Ro- 
man system of tactics, were of essential service to the Grseco-Romans. 
Their own princes, of course, had lost their power over them.f 



* Theophanes, p. 663 (A. D.^750 -f- 8) TovV^ t^ crei Kavtrravrii^i ras 
Kara MaKcbopiav ^ickapivias ^j(jjL(iKa>T€V(r€Vj Koi rovf Xoiirovs xmoxtipiovs iiroi- 
lycf. 707 (A. D. 775 -|- 8) Tovt^ t^ erct €ipr)Vfvaaaa 'Eiprivrj fiera t»v *Apd' 
Pcav Koi udeiav- fvpovtra aTrocrrcXXci ^ravpaKiov t6v irarpiKiov Koi \oyo6trriP 
Tov of cor hp6puav puerh. hwapLtmi n-oXX^f Karh r&v ^KkaPiuav tBv&p. Kat jearcX- 
6av eVt Beaa-fiKoviKrjv Koi *EXXada vntTo^e irdvras koi V7ro<f>6povg e!roirj(r€ rfj 
jSaaiXei^. Eio^X^ci' dc Koi cV Ile\o7rovinja<a koi ttoW^v alxfjuikoia'iav kol \d(l>vpa 
tjyayfpri r&v PttfuuW /ScurtXciV PORPHYROGENlTDS, Cer. p. 634, 11 X^ 
cidcW oiTttff ibi^aro Mt;(a^X 6 patriXfvs SicXajSovf tovs aTatcniiravTas h x^P9 
TJ 2ov/3deXirt9 koi a»€\S6vTa£ €ls ra iprf icai vdkw KaTa<f>vy6vTas rfj avroKparif 

piKJ Koi vylnfKfi paaiXeiq, Kai (v$€<os etarix^o-av crcpoi SieXd^ot Bco-o-aXo- 

vucTfs dpxovrias, k,t,\. Adm. p. 217 (A. D. 802-811) Ntifi7<^pof ra t®v 
F<ofiai»v a-KfjjFTpa ex/Miret, koi olrroi cV r^ dipart SvT€t rrjs UtXoirow^a-ov oird- 
araaiv iwofjactprcs irp&rov pAv ras rav y€iT6v»v olKias rSv TpaiKav i^aedpBow 
jtoi tis dpnay^v eriSepro .... peSf iaurav €X09Tfg luu *Aff>piKovs Kal 2apaicriPovg. 
221 Kal navrag pev roxfs 2Kkdpovs koX \otvovs dwirordicTovs rov Otparog IlrXo- 
voviniaov wrcTaf c [eerfiCTtcrros] koi €xttpoi>(raTO. Mopoi de ol 'E^cptrat koi o2 
Mtkriyyoi KaT€\€ifl>&rjaup {m6 t^p AoKtbatpopiop Koi t6 ^EXo$, k. r. X. 

f Leo, Tactic. 18, 100 Kal rii SicXajSiK^ dc tfOprj 6podiaiTd re ^cap xal 6p6- 
rpoirp. oXXijXotr ical cXcv^rpa, prfiap»g bovKovadai ^ apx^irOai V€iB6pL€P€i, jeal 
pakurra or[€] vepay tov AayovjStov KorijpKovp eV rj Idi^ X^P^' ''OB^p kcli hrrmiBa 
vtpaudBipra kcu oIop€\ PicurBtpra bi^cuxBcu, r^v dovXeiW ovx €Tfp(^ rjd€»g irtiBf 
<rB<u tjBfkoPi oKka Tp&nop ripa iavrAp, Kptlrrop yhp fiyovpro dir^ rov Sipxoprog 
r^r iavT&p <^vkrig ffiBtipeaBai, ^ roir FcapaiKoig dov\€V€tp koi vnoKXiPftrBai popoig, 
Ot 8« row (rcarrjpiov panria-puiTog t6p [<f «rto-fi6vV] Karabt^dp^poi a^pt t£p rjptTt- 
pap xpdp^Pn TovTo oaop kut avrovg €lg dpxoiag iXevB^piag avprfiiiap buiTtfpovprai. 
The text is corrupt here. 18, 102 TaOra o5v 6 rfptrcpog irarrjp km Fapaiap 
avTOKpdmp Baaikfiog t&p apxatcov (Bpmp [read tBap^ CTreMrc ficroo-r^yat, iral 
ypaiKwtrag koi apxova-i learcb t6p F<op€UK6p tvttov vnord^ag KaX ^wrlfTpori 
Tipri<rag, rrjg de bovXfiag ^Xct/^epoxrc rav iavrSp dpxdpT<ap Ka\ orpaTcvetrBai Kork 
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With regard to the Slavs of Peloponnesus, Porphyrogenitus informs 
us that those who occupied the slopes of the Pentadactjlus (the me- 
diaeval name of the Taygetus) were called *E(€piTai and MiKrjyyoL* 
The word *E(epcrai means simply ncUives of*EC€p6v, the mediaeval name 
of *EXoff; Iff po (neuter) in Slavic meaning IcJsey and in this case apply- 
ing to the lake or swamp (€Xo£) in the vicinity of the •ancient *E\os. 
As to MiXffyyoiy it is analogous to the ancient word A€ovtipoi, that is, it 
applies both to the place and to the people inhabiting it In the 
" Book of the Conquest of the Morea by the Franks," this place is 
called McXiyyoi or McXiyot, or in the singular M€\iyy6if or MtXtyovJf 
The same book uses also rh ^kKoPiko, the Slavic settlements, and t&p 
2ieXa/3c5ir 6 dp6yyoSf the district of the Slavs^ with reference to the Slavs 
of Laconia4 The neuter tA McXty<Sy occurs once in Phrantzes, an 
author of the fifleenth century .§ These Slavs are represented as an 
arrogant and refractory people. " They have no respect for mas- 
ters," says the ^ Book of the Conquest of the Morea by the Franks." || 



r&v P»iialois iroXf/M>virrfi>y iBww (^fraid€V<r€V ovra> ir<o5 eirifieXSti irepi rh roi- 
avra dicuccc/Acyof. ^ Koi afA€pifivovs PwfuUovs e«c rrjs iroWaxis diro ^KKdpav 
y€vofUvrfs dvTCLpo'lai cirociycrc, iroXXaf vir* €K€ivwv oxX^ceis Koi iroXc/iovs rols 
wdkat )(p6vois vwoyLtivavrai' 

Ifypaijc^o-ar, having Grecizedj is not a corrupt readmg, it is formed from 
ypaiK6€»f to make one Vpaticds, after the analogy of a-6\a^<o, from 23\ar 
fios. See <rffkaP6«i, in the Glossary of Later and Byzantine Greek, and 
compare €/cdcda>p/evinrat (frt»n exdiDptcvofuii, a compound of cjc and Aopifvff) 
in Herodotus (8, 73). 

* See above, p. 801. 

•f Conquest, 1666 *Ori 6 fvyAs r&v McXiyyov ?w yhp bp6yyot fityas, For 
the ridge of Melingi is a large district. 3206 T&v dpxrjy&v €p,rjwo^av rS>v Me- 
Xiyywy rov dpdyyov, equivalent to ^Efifiwa-ap rmv dpxfjj&v rov dpoyytm r&v 
McXtyy&y. 386 'Ek r&v (vy&v r&v MrXiy&i' ^\3ap ra frc^iica rovs. 1671 
*Ori aff}6rov cyeiverov rov Mt^i^pa ro icdarpov Kat cw aTravco €i5 rhv (vyhv rod 
McXtyyoO r6v bp6yyov, 3262 Els rhv dpdyyov yap rov MeXiyoO 6/jioia>ff rrjs 
TCaxmvias* 

t Ibid. 1713. 8279. 

§ Phrantzes, p. 159 MeXiyov. 

II Conquest, 1666 *Ort 6 (vyos r&v MeXiy&y cvi yotp bp6yyos fityas, Kat 
€X€i Kkiia-ovpais Bvvaraig, ;(<opatff yap Koi peyakcusy *Av0p&7rovs aka(oUiKovs 
K ov aiPovToi avStvrriv. In this poem, yap is oAien introduced simply to fill 
out the line. 
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And from Porphyrogenitus we learn that the 'EfrplToi and the Mikrjyyol 
were the last to submit to the government at Constantinople,* 

According to an anonymous writer of the fourteenth century, Pelo- 
ponnesus was at that time inhabited by a mongrel population, the prin- 
cipal elements being Lacedaemonians, Italians, Peloponnesians, Slavs, 
Illyrians, Egyptians, and Jew8.t By Lacedmnonians and Peloponne- 
sians he must mean the modem Maviares and M top aires. His 
Illyrians are our *Ap/3avireff. As to his Alyvnnoi, they are most 
probably the Fv^roi, Gypsies, of the present day, who are currently 
believed in the Levant to be of Egyptian origin, perhaps because the 
Gypsies who first appeared among the Greeks came from Egypt It 
is possible, however, that this writer's Egyptians may be the descend- 
ants of the Saracens and the Africans, who, conjointly with the Slavs, 
were plundering the Greeks of Peloponnesus in the early part of the 
ninth century, as Porphyrogenitus informs us4 

It is sometimes asked, what became of the language of the Grecized 
Slavs? If the modem Greeks are Slavs, why is not Greece now 
another Servia or Bosnia ? For although the Slavic language has 
left behind it a number of names of places,! and tinctured the Greek 



* See above, p. 801. 

f Boissonade's Anecd. GRiBC. Ill, p. 174 *Ev ncXoTroyi^o-^, a>s Koi 
avT6g oldas, (eipc, oikcT dvafii^ yevrj iro\iTev6fi€pa 7rd/iiroXXa, Itv t6v x^P^' 
a-yubv fvpilv vvv oih€ p^dtoi^ ovre jcoTCTretyov. *A 5c rais aKoais nepiTjxflTcu^ ©j 
iraa-i drjXa Kal Kopv<f>aia, rvyxavei ravra * Aoxcdm/uioi^cr, 'IraXoi, Uf'koTropp^a'ioi, 
^ffKa^voi, *lXXvpto(, Atyv?rrio( koi 'lovBaloi, ovk oXtyoi dc fiiaov Toihau Koi 
vvo^Xipmoi * ofjLov TCL Toiavra €7rapi$p^vfi€va errra* A poor imitation of He- 
rodotus, 8, 73 OiKcet be rijy UeXoTrSmniaov eBvea ewrd. 

The M a (apis of this unknown author seems to be an imaginary person, 
suggested perhaps by the Er {"Up) of Plat. Rep. 10, p. 614 B 'AXX* ov 
fUirroi (Toi, ^v d* cyo), 'AXkivou ye dnoKoyov epS>, dXX' aXicf/xov pev dvbphs, 'Hpor 
rod 'Appeviov, rh yepos Ila/LM^vXov • oy irore ep noXepx^ reXevrria'aSi dvaipeOevrtav 
heKoralonf tS>v veKpSv ifbt) hie<^6appLev«ov^ vyiris fiep dvffpeBij, je. r. X. 

t See above, p. 301. 

§ Examples: Tovpa, aSifj, Ghura, the ancient ^Opdus ; from the Slavic 
yopd, mountain (^pos). roptrfa, as, 4, Ghoritza, the site of the ancient 
Ai7f»7rpidff ; from yopir(a, the diminutive of the Slavic yopa, because it is 
a little mountain, as compared with Pelion. Zayopd, as, ^, Zaghord, a town 
behind Pelion with respect to Volo ; from the Slavic fa, benind, backy and 
yopa. Zayopif loO, r5, Zaghari^ a town in Epirus; from the Russian fa- 
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with some of its own formatiye endings, it is not now spoken in any 
part of Greece. Questions of this sort can be asked only by those 
who are but imperfectly acquainted with the history of mediaeval 
Greece. Such persons seem to forget that language, as expressive of 
ideas, is, as it were, an artificial thing; and consequently one race 
may adopt the language of another ; and, what is more remarkable, 
the same race changes its language constantly, and usually by an 
endogenous process, so to speak. The argument from language, 
therefore, is of no weight, when it is opposed to direct historical evi- 
dence. The preservation of the Greek language would indeed be an 
extraordinary phenomenon, if we assumed that the Greek race ceased 
to exist afler the great pkgue in the eighth century. ^ Languages," 
says a distinguished linguist,* ^ adhere so tenaciously to their native 
soil, that, in general, they can be eradicated only by the extirpation of 
the races that speak them." The vitality or tenacity of the Greek 
language is too well known to require any comments here. 

Biit the Greek race was not extirpated by the great plague. There 
is sufficient historical evidence that the Greeks {ol 'EXXadiicoi) did not 
entirely disappear during the eighth century. Thus, Saint Nicephorus 
the Confessor says that, as Constantinople was all but depopulated by 
the plague, it became necessary to replenish it with people brought 
from the continental parts of the empire and from the islands.! And 
there is no proof that these new Constantinopolitans did not speak 
Greek as their vernacular tongue. Again, Porphyrogenitus tells us 
that when the Slavs of Peloponnesus rebelled against the government 
in the reign of Nicephorus, nearly two generations after the plague, 
they plundered the houses of the Greeks (T«y TpaiKav) in their vicinity.} 
In another place he observes that the inhabitants of Mau^, a fortified 
town near Tsenarum, were not Slavs ; they were descended from the 
earlier Romans (and by Romans he means Greeks). In his time they 



y6p€ (neuter), a place behind a mountain. KapXas, a, 6, KdrlaSy the an- 
cient Boi/Si^if ; from the Russian KdpXa, a dtvarfy because the Kdrlas is a 
lUde sea or lake f 

* Georgb p. Marsh, Lectures on the English Language, p. 25. 

•f Nicephorus Const antinopolit anus, p. 72 *EvT€vBtv toIwv avoiKqrov 
a\<ibov ijbr) ycyowlav rr^v voKiv ravnjv Karoiici^et c/c reiv ;(a>p<i5y #cai rav v^trtop 
rrjs virh Ftafuiioig €^ov<riae Xcuav irX^^ fi€Taya>v. 

t See above, p. 301. 
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were called ^£XXi7vc( bj their neighbors, because they continued to 
worship idols as late as the time of his grandfather Basil ; * ^EXXiTrcr 
in Hebraistic and Bjzantine Greek being usually equivalent to gen- 
tiles, heathens, idolaters. Now it cannot be easily believed that the 
Greeks mentioned by these authors were the only Greeks in existence 
at that time. 

* PoKPHYKOGENITUS, Adm. p. 224 *lar€ov Uti ol rov Koarpov Trj9 Mau^r 
olic^ropcr ovK cicrlv dn^ Trjs y€p€as rSv w(>opfn)6hnr»v SicXa/3«>y, aXX* cje r&v war 
'KaioT€p«»v VtnyMi^v • ot Koi fJi^XP* ^^^ '^ napii t»v ivrtmitdv '^EXXiyvcs vpotrayo- 
p€vovTcUy deck r^ cv Tois irponcLkauiis xp&vois €iboi>\okarpas cZimu Koi vpoaKvvrjTas 
T&v €lbci>\a>v Kara Toit9 iroXcuovf ^'EXkfjvas. Otrives €ir\ rrjs fiaa-iKtias rov doidi- 
fiov Bao-iXciov Pcama-Bivm xP^aruwol yey6vcurtv. *0 be r6vog iv ^ oIkovo-iv 
ioTiv &pvdpos Koi djrpStrobos, i\aio<f>6pog bi * 66€p koL rijv irapofivBica^ €xovtn. 
Amkcitcu dc 6 ToiovTos Tonos tis aKpcuf rov MaXca [write Tcuvdpov}, fjyow 
cK€t^ey rov *lE(€pov irp6s irapaOdkcuTfriav* 

In this extract, for MaXca we must read Taivdpov, which is beyond 
(jKtiBfv) Ezeron, with respect to Constantinople, the author's residence. Ac- 
cording to the " Book of the Conquest of the Morea by the Franks," Matvi; 
stood near the celebrated cave of Tasnarum. Several centuries after the age 
of Porphyrogenitus, the French erected a fort in the vicinity of this cave, and 
named it Maii^, Maa^ (in two syllables), or Mayi;. From which it would 
appear that, in the thirteenth century, of the Maun; of Porphyrogenitus only 
the name remained. Conquest, 1677 Kal iirfpaat t6v IIa<ra/3ay xal tbiefiij 
CIS rffv MdivriV' *£ic€i rjvpe amjkaiov t^fiephv cU aKpcynipi djravco. Atari rov 
ap€0-€ froXXa, iiroirfacv iva KaarpoVf Koi Mdivriv r6 wydfuurCf ovra r6 Xiyovv 
iraXiv. 1711 Koi d(l)drov yap iicria&iia'av rd Kdfrrpr) dirov a-i citta), To Atvrpop 
Kal r[pv] Mi(i$pd kcu rrjs iraXotar Maitnis : perhaps the true reading is p^yd\fjs 
MdlvrfS. 8004 Tb Kaarpov T^f MovoPaaids Kal rrjs peyoLkrjs MdivrfS' 8174 
^EdUfirj els r6p Mi^iBpav, avr6v cdwicc irpwrov, *A7rcic(t rriv MovoPaaidv, kcH rpi- 
rov be r^v Mdvrjv. Pachymkres, I, p. 88, 4 Movefifiaaiew, Matvrjv, *l€pdKiov, 
K. T. X. NiCEPHORUS GreGORAS, I, p. 80, 1 Tlfv r€ lAovcfi^iav Kal rffp 
ftepl rd AevKTpa M.aivrjv (write Mau^i^), fj TcuvapU iraXcu nap* "'E^riaip^AKpa 
cjcoXetro. Phrantzes, p. 17, 10 Ta AevKrpa Maii^r, fj Kal Tatvapla iraKat 
"Axpa iKoKeiro irap ^EXXiyci. Incorrectly copied from the preceding passage. 
131, 1 Td AcvKTpov Matprjs-, rd ditolov Kcrapia (write Taivapta) vdKai [^Ajcpa"] 
eVoXctro. 183, 5 ^Avbpovaa XcycD Kal Kcikapdra^ Mavrii/euz, ^Idvpir^ayJIibrjpa. 
(write Hrfbrjpa) Kal M.dvrj kcu 'Srjalp Kot 2irirdXip Kal Tpfpnipfj Kal 'Aerds Kal 
"SeoKaarpop, k. t. X. 891, 4 Td AevKrpop Kal rd ttoXv rrjs Mdprjs C^fydv, The ridge 
of Mane, 

At present the name Man; is applied to a district comprised in the ancient 
Laconia, and including the ruins of the Byzantine and the French Maiin;. 
VOL. V. 39 
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It appears, then, that when the Slavs entered Greece, in the eighth 
century, there were Greeks enough left to absorb the Slavic element, 
and to serve as a nucleus for the new race, — the Greeks of the later 
empire, and the progenitors of the modem Greeks. Of course, the 
proportion of the Slavs to the Greeks cannot be determined with any 
degree of certainty. 

It may be well to mention here the curious fact that the French, who 
held possession of Peloponnesus in the thirteenth century, had no doubt 
that those who spoke Greek were the descendants of the ancient Greeks. 
^ A great while ago,** said one of them, " these Romans were called 
*'EXXi7vcr. Tdey were an arrogant nation, and still are so. Their pres- 
ent name comes from Home. And because of their arrogance and su- 
perciliousness, they have abandoned the ritual of the Church of Some, 
and pride themselves upon being schismatics."* The speaker, how- 
ever, was a better fighter than historian or theologian. He was not 
aware of the fact that the Greeks had lost their national consciousness, 
together with their ancient religion, in the seventh century, afler which 
time they regarded themselves not as Hellenes and heathens, but as 
Romans and Christians. And as to their ancient appellation CeXXi/i^^), 
it was usually emplbyed as a term of obloquy. To infer from lan- 
guage the identity of a^nodem with an ancient nation, it is necessary 
to prove historically that that nation never had any other language 
since its first appearance on earth. 

When the Emperor Basil is said to have Romanized, Christianized, 
and Grecized his Slavic subjects, in the ninth century, we are not to 
suppose that he interdicted the Slavic tongue, and thus forced those 
whose vernacular it was to use the Greek. We are only to remember 
that the Slavic, when it came in contact with the Greek, was a barbar- 
ous language, an unwritten language, an uncultivated language, and, 
under ordinary circumstances, incapable of resisting the encroachments 
of its powerful neighbor, which, in addition to its full development and 
rich literature, had the advantage of being the language of the Emperor 
and of the imperial city, of the clergy, of the provincial governors, mil- 

* Conquest, Prolog. 794 Aia/Saprcr yap xp6voi ttoXXoI avr^poi ol Poifuiioi 
*EXXijvrf ctxov t6 ivofjM (avaient du norn) ourox roifg u>vofjLd(av. EtoXX^ $<rav 
d\a(oviKo\j oLKoprf t6 Kparova-iv* 'Atto ttjp F&firjv iirqpaaiv rh 6vofia t&v P<i>* 
fuue>v. 'Air* oiJnyf rrjg aka(ovf las ttjv tirapaw 6itov tlxov 'A^^icocriv rbv ^pbtvav 
Trig iKKkriaiag rrjs Pofii;;, Kal ortKovv &S icr/uiri/coi, fi6voi t6 Kavxo €XOvv. 
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itary commanders, judges, lawyers, physicians, schoolmasters (such as 
they were), merchants, and, above all, of the ritual of the Greek Church. 
The disappearance of the Slavic from Greece is by no means a singular 
phenomenon. The Latin forced itself upon the Dacians, and upon the 
greater part of the Celtic race ; the Egyptians and Syrians adopted the 
language of the Koran, the sacred book of their conquerors, the Sara- 
cens. And it may be added here, that the Tzdkones and Albanians of 
Greece will probably, in less than two generations, speak good Modem 
Greek as their native tongue, if education in that country continues to 
advance at its present rate. It would seem further, that the Slavs began 
to learn Greek before the time of Basil. Thus, in the reign of Copro- 
nymus (in the eighth century) we find a Sclavonian eunuch filling the 
oecumenical see of Constantinople. This dignitary, however, was not 
remarkable for his scholarship, his forte being eating and drinking, ac- 
cording to Glycas.* 

An anecdote preserved by Porphyrogenitus seems to imply that the 
Graeco-Slavs of Peloponnesus prided themselves upon their lineal de- 
scent from the ancient Greeks, because they spoke Greek and went to 
the Greek Church, although their features sufficiently showed the pre- 
dominance of the Slavic element.t 

If we now suppose that, from some cause or other, the barbarians 
who occupied Cynuria after the disappearance of the original popula- 
tion, found it easier to lose their original tongue than to learn Greek 
as spoken by the Greeks, we have a plausible or probable solution of 



* Theophanes, p. 680, 7 *^<^« tov PaaiKicas x^i/wromrai Ntici/Taff 6 dir6 
^KkdPfov tvvovxos dBfcixag narpidpxrjs Kja>vaTavTtvov7rdX€<oS' Glycas, p. 527, 
13 Kai rdre Nt/c^rar tis evvovxos rd wpcara (f>€pav nq-pd r^ KoTTpoiof/i^ fujbey 
cfXXo elBcDS fj ea-BUiv koI iriveiv x^iporovciroi Trarpuzp;^^. Oirdg Trove rd 
evayyeXiov dvayiv&<rK6iv iv ro KeWitp airrov dvrl tov cittciv *£ic tov jcara 
Mar^aioy, *Ejc tov Kara Mar^aiov i^€(l>onnja-€v» *E<ti* ^ Koi tis t&v na- 
piarap^vav cittc, M^ ^laipei Trju AI bi(l>doyyov. 'D.p69 tv €K€ivos €<f»j inerd 
SvfMv, ^Xvapeis' rd yap h'^fiBoyya Koi TpiKJiBoyya noWd fiia-el ij ^x*? t^^' 
The full form of the sentence preceding the gospel of the day, when it is 
found in Matthew, is 'Ek tov Kord MotBoiov dyiov evayycXiov t6 dvaywoa-fia, so. 
cWi. If the gospel is found in Mark, we have 'Ek tov Kord MdpKov, and so 
on. The words bitjiBoyya and Tpi(f)Boyya are used by the author of the anec- 
dote in allusion to the patriarch's being eKTerfirffUyos* 

t See above, p. 300. 
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the dialect of Tsakoni^ The hypothesis that it is a remnant of the an- 
cient Doric or Pelasgic is too fantastic to merit any serious considera- 
tion. It may not be amiss to state here, that all the Byzantine writers 
of whom we have any knowledge are silent on the subject of the Tza- 
konic dialect, properly so called.* 

Nothing satisfactory has been proposed in relation to the etymology 
of the word TCaxciPity the name of the inhabitants of TCcutavia or 
TCtucmma. It occurs for the first time in authors of the fourteenth cen- 
tury. Pachymeres, Gregoras, and the anonymous writer already 
alluded to, regard it as a corruption of Awcrnvts; and naturally enough 
confound the modem Tz^ones with the ancient Laoones-t It must be 
borne in mind, however, that Byzantine etymologists unsupported by 
higher authority are entitled to little or no credit Pedants capable of 
deriving Tpaucit from rpavueott will have no difficulty in forming T{dK»v€£ 
from Aoxttiwff, KavK<ov€Sj or K/xoiwr. The Tzakones of the above-men- 
tioned authors are apparently the modem Maviarcr. According tq 
Curopalates, a writer probably of the fourteenth or fifteenth century, 
the name T(<ueoycr was used at Constantinople in the sense of gcari8(m,% 

* For Tzakonic words and inflections, and ingenious speculations concern- 
ing the origin of this dialect, see Leake's Researches in Greece^ p. 196 
(London, 1814). Travels in the Morea, VoL II. p. 505 (London, 1830). Pe- 
loponnesiaca, p. 304 (London, 1846). Thiersch's Article on the Tzakonic 
Dialect, in the Transactiotis of the Royal Academy of Sciences at Munich^ 
1832. 

t Pachymeres, I, 809 *AXXoi re TrXeToroi *« rS>v AoKmvaVj ots kcu Tf o- 
Ktivas 7rapa(f>3tipovT€S tXeyovj ots tK re Mopcov Koi tS>v dva-iK&v dfia fiev 
noKkovgj iiuk di Koi fuixifjuovs iita yvvai^i kcI rticyois ctr KiDvcrravrivovTroXiv fu- 
T^KiCtv 6 Kpcer&v [Michael Palaeolpgus]. Niceph. Greooras, I, 98, 10 
Svi^v bi TOVTOis jcoi OTpar^ iw vols oirkois Bakarrios, Aaxovcr apri Trpoo-eX- 
66pt*s €K Utkoirowqirov r^ /ScunXet, ots ^ Koivrf irapa<f>S€ip«ura yXcMToa T^aicco- 
pat fi€T«ip6iiaa'€P. Boisbonade's Akegd. Gr^C. m, p. 164 'Rf^pfidp&VTai 
yc oi A£iK»v€s KoX intv KeicKrivrcu T(dK«»pfg. 

X Porphyrogenitus, Them. 1, 4, p. 25, 9 Th de irp6s r^v Bdkatraxiv Kai 
T^ir Kv{iKOP KOTOtKovat ^pvy€t re tuu TpaiKolf dir6 rod irorofiov TpapUov rr/p ovo" 
ftaa-iop irXavrfia'aprts. 

§ Curopalates, p. 12, 4 *o orfMTofreddpxns t&p T{aK6pmv (sic). 27, 5 Tow 
orparonebdpxov t&p T{(Ui6po»p, 37, 10 Eira evpia-KOPrai (se trouvent') ol ipofxar 
(6fiepoi T{dKOP€s ^porrft koi ovroi niXaTiKia, 42, 18 *0 orpaTQirtbdpxqs r&i 
TianSpoiP iinfUKtlrai t&p ds to, Keurrpa tvpiaKOfupiap (qui se trotwent} <f>vXar 
$€<DP, oiTiPes TCaKOPes 6pofjLd{oPTai, 
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In a work attributed to Forphjrogemtus, T{€Kav«£ (with an E) corre- 
sponds to the T{dKov€s of Curopalates.* The " Book of the Conquest of 
the Morea by the Franks," the author of which seems to be well 
acquainted with the topography of Peloponnesus, always distinguishes 
between T{aKavia or TCcucavid and the different parts of Laconia.t And 
there is no reason for supposing that its Tzakonid did not comprise the 
Tzakonid of the present day. 

It will be asked, also. If the majority <rf the continental and penin- 
sular Greeks are essentially Grecized Slavs, do they resemble physi- 
cally and mentally the acknowledged Slavs of Turkey and Austria ? 
Is there no external difference between the Servians, for instance, and 
the present inhabitants of Peloponnesus? In order to answer this 
simple question, it must be first observed that there are many varieties 
of modem Greeks, although the species is sufficiently distinct. Assum- 
ing that most of the Greek islanders are the best representatives of the 
ancient Greek stock, it may safely be said that the Greek type is not 
often to be met with among the lowlanders of continental and penin- 
sular Greece. Many of them may be taken for Southern Slavs, and 
many more for Albanians. In fact, the bulk of the rural population of 
Argolis, Megaris, and Attica is confessedly Albanian. On the other 
hand, many Southern Slavs may pass for continental Greeks, if they 
happen to speak Modem Greek with sufficient accuracy. In short, the 
modem Greeks are not a homogeneous people. And here the over- 
curious will ask further. Were all the ancient Greeks alike? Was 
there no physiological difference between the Dorians and Macedoni- 
ans? Could the Dolopes and Dryopes be easily distinguished from 
the lonians or the Thessalians ? How much resemblance was there 
between the Hellenes and the surrounding barbarians ? Questions like 



* PORPHYROGENITUS, Cer. 696, 7 'El hv Koi TC€K<av€s a<l>opi(ovTcu, cis 
ra Kaarpa. 

t Conquest, 610 "Eirj (f>i€ {fiefs) rov ib66ri<rav va txQ '* "^^ TCaK»viay. 
736 T6 fi€pos yhp Trjf T(aKwvias koL pexpt els r6 ^lEXos Kai ciecccrc els ra BariKa 
tuii €lg rrfv Movopa<riav ^EvravBa fjkBap ol &pxovT€g rrjs Atucobcufiopias (sic), 
*Qi(ravTOis yap tov 'A/avkXiov Ajtov tixov rats irpovoiais rovg {feuds, fiefs, fees), 
*EK€i<r€ fiff Trfv T^aKQOvtav. 3279 'H T^aiea>i^i^, r^ Bart/cck» kuX tS>v ^kKo^&v 6 
dpoyyos. 4288 "Ebpapav ra (fxtvadra rov ra BciriKa, to ''UXos, Kal p^xP*'^ *^ 
T^v Movopaa-iav €Kovp<rr^rav tov tottov ' 'Airavrov rov Fapdakt^v Kal 0X171/ Trjv 
TiaKaviav. 



Digitized by 



Google 



310 PROOEEDINOS OF THB AMERICAN ACADEMY 

these cannot be satisfactorilj answered at the present day. The fol- 
lowing facts, however, seem to bear upon this point. 

When Xerxes was on his way to Greece, some Greek spies were 
sent to Sardis, the capital of Lydia, to observe the movements of his 
army.* This simple incident implies either that a Greek could not be 
easily distinguished from an Asian, and therefore the Greek spies ran 
no risk of being detected by their features ; or that many Greeks 
might easily be taken for Indians, Phrygians, Mysians, Carians, and 
so forth. • Had there been any marked difference between the Greeks 
and the nations of Asia Minor, these men would not hieive ventured 
upon such an undertaking. It may be said, however, that the Persians 
might have taken them for lonians, in which case they would not have 
molested them, since the Asiatic lonians at that time were compelled 
to side with the great king. 

Again, when the Greek army under Xenophon were deliberating, in 
the vicinity of Babylon, about their return to Greece, a Lydian spy in 
the employ of the Persians, calling himself ApoUonides, and speaking 
the Boeotic dialect, endeavored to persuade the Greeks to surrender to 
the king. Most of the commanders, it would seem, took him for a 
Greek, and told him that he was a disgrace to Greece for proposing 
such a cowardly measure. " I warrant you he is not a Greek,** ex- 
claimed Agasias ; ^ he is a Lydian, for his ears are bored " ; — which 
implies that the Lydians were in the habit of wearing eaivrings, a 
practice discountenanced by the Greeks.t 

During the most flourishing period of Athens, supposititious children 
were not unconunon; the Athenian matrons sometimes exchanging 
babes with their female slaves, if the infant of the slave was a boy, 
and that of the mistress a girl. Occasionally the lady would buy a 
newly bom child from some slave, and make her husband believe that 
she was its true mother, and he its true father.^ Now the slaves of 



♦ Her. 7, 145 seq. 

t Xen. Anab. 3, 1, 26 (17) seq. Compare Dion Chktsostom. Or. 82, 
p. 654, ear-rings worn by Lydian and Phrygian girls and boys. 

J EUB. Ale. 647 OvK Ijaff &p* 6pB£s Tovdf a-o^furros irarrfp, Ovfi* ^ r€K€iv 
(JMaKOvaa Koi K€KXrffjL€tnri Mrfnfp fi ertxrc * dovkiov d* d^* aiiuiTos Maara yvvaiKos 
aijs \m(p\ri0rjv \d6pa* Arist. Thesm. 670 Ov5* a>r <r^, rrji bovkqs rtKovtnjs 
&pptv tlra a-avTjf Tovff vntfidkov^ rh a-hv bk Bvydrpiov naprJKas avrj. 508 
'Ertpav 8* ey©8*, ^ *<f}aa-K€v d>divtiv yvy^ Atx Vf*^P^^i *®^ €jrpiaro Trcudioy. 
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Athens, as a rule, were not Greeks; they were barbarians, such as 
^ ^ - ^ Phrygians, Carians, Thracians. And yet their children could not be 

J . distinguished from those of the descendants of the Autochthones. 

! The obvious inference is, either that there was no great difference be- 

tween the exterior of the Hellenes and that of the neighboring races, 
or that many barbarians might be taken for Greeks, and many Greeks 
for barbarians.^. .^ . . 

j Professor. Bond exhibited^ diagram of the outUne^oMhe 

! head^ofJ:he great Cojaet of .1358^ compared with a parabola 

j having its focus at the nucleus, and its axis coincident with 

j the initial axis of the tail, the curve touching the outline at 

\ its apex. 

* In this position the two curves should coincide, if we suppose the 

paths of the particles forming the tail, after being emitted with equal 
initial velocity in all directions from the nucleus, to be determined by 
the repulsive force of the sun, alone, or in conjunction with a repulsion 
from the nucleus, sensible only at a small distance from it.* 

The Plate represents a group of normal outlines of the head of the 
Comet, with the position of the nucleus corresponding ta each, deter- 
mined from actual observations for the dates September 17 and 30, and 
October 7 and 14, 1858. The second group shows the curve of a para- 
bola having its focus at the nucleus, and enclosing the normal outline of 
the Comet on October 4, with the curve of a catenary imposed upon it. 
The approximation of the latter to the outline of the Comet is remarka- 
ble. On the other hand, the divergence of the parabola is decided, 
and shows the necessity of some modification of the above hypotheses. 
The existence of an atmosphere holding the particles in suspension 
previously to their being driven off into the tail would tend to contract 
its outline, and afford in this particular a nearer agreement with the ob- 
served figure ; a similar effect would be produced if we suppose the 
initial velocity of the particles, on leaving the vicinity of the nucleus, 
•to diminish when the angle between the direction of emission and that 
of the sun increases ; or, again, if the direction of emission from the 
nucleus is limited to a comparatively small range on either side of 
the sun. 



* Bredichin, Astron. Nach. 1291, p. 292. Norton, Am. Jour, of Science, 
XXVII. p. 87 ; XXIX p. 384. 
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The observed outlines of the head of the Comet have been obtained 
by tracing the curve of the outer edge, and the place of the nucleus, 
upon slips of mica laid over the original drawings. The curves were 
then collected in groups and reduced to a common scale, and finally 
combined in normals. On comparing the groups, it was found that 
there was scarcely any change in the character of the apparent out- 
line during the interval from August 24 to November 12, covered by 
the observations. From this it would seem that there was an actual 
change in the figure of the Comet itself, since the alteration of the in- 
clination of the axis to the line of vision, which intervened, must other- 
wise have occasioned a considerable variation in the apparent figure, 
due to perspective foreshortening. 

The original number of groups was six, subsequently reduced to 
four normals, as represented on the plate. At the date of the normal 
for September 30, the day of perihelion passage, the apparent figure was 
nearly that aflforded by a section through the axis of the tail. 

The drawings employed were made at the following places : — 

Copenhagen, wt == 3. Aug. 24^ 31 ; Sept 3, 23, 26, 28, 

29, 30 ; Oct. 1, 5, 6. 
Munich, wt = 2. Oct 3, 4, 7, 10, 14, 16, 18. 

Markree, wt = 3. Sept 20, 28 ; Oct 4, 5, 7, 8, 1 1, 

16. 
Altona, wt = 2. Sept 22, 28 ; Oct 1, 4, 6, 9, 12. 

Dessau, wt = 1. Oct 4, 10. 

Rome, CoUegio Romano, wt = 1. Sept. 4, 1 1, 1 6, 22, 29 ; Oct 2, 4, 

8,9,11,13,15,17,18,19,22. 
Melbourne, Australia, wt = 2. Oct 12, 13, 14, 24; Nov. 7, 12. 

Poulkova, wt == 3. Sept 12, 16,.18, 22, 24, 25, 30 ; 

Oct 5, 7, 8, 9, 13. 
Cambridge, England, wt = 2. Sept 27, 30 ; Oct 2, 5, 6, 8, 9, 

11, 15, 16. 
Haddenham, England, wt = 3. Sept 24; Oct 5, 8, 11, 17. 

Greenwich, England, wt = 3. Oct 2, 3, 4, 5, 9, 11, 15. 

Hamilton College, N. Y., wt = 3. Oct 7, 10, 15, 17. 
Bradstones, Liverpool, Eng.,wt = 3. Sept 12; Oct 3, 4, 5, 8. 
Observatory of Harv. Coll., wt = 3. Sept 8, 20, 24, 25^ 28 ; Oct 2, 6, 

8, 9, 10, 11, 15, 18, 19. 
Geneva, wt = 2. Sept 26 ; Oct 3, 5, 6, 7, 9, 13, 

14, 15. 
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A similar deviation from the parabolic figare is presented in the out- 
lines of the head of the Comet of July, 1861, and in numerous other 
instances. The strongest case of divergence occurs in the singularly 
well-defined contour of the external envelope of the Comet of June, 
1860. 



November 18, 1861. — Statute Meeting. 

The Pbesident in the chair. 

The Corresponding Secretary read various letters of ac- 
knowledgment of the reception of recent publications of the 
Academy. 

The President presented a letter from the Standing Com- 
mittee of the Boston Athenaeum, offering a renewal of the 
lease held by the Academy for three years ensuing. Voted, 
that the Finance Committee be empowered to renew the lease 
upon the terms offered. 

Professor Eustis having declined to serve upon the Bum- 
ford Committee, Professor William B. Rogers was nominated 
and appointed to fill the vacancy. 

Jules Marcou, of Boston, was elected a Fellow of the Acad- 
emy, in Class 11. Section 1. 

Ezra Abbot, of Cambridge, in Class III. Section 2. 

Truman H. Safford, of Cambridge, in Class I. Section 2. 

Hon. Benjamin F. Thomas, in Class III. Section 1. 

Chief Justice George T. Bigelow, of Boston, in Class HI. 
Section 1. 

The following, nominated by the Council, were elected As- 
sociate Fellows : — 

J. M. Gilliss, U. S. N., Director in charge of the Naval Ob- 
servatory, Washington, in Class I. Section 2. 

J. M. Ordway, of Manchester, New Hampshire, in Class I. 
Section 8. 

Professor James Hadley, Jr., of Yale College, in Class HI. 
Section 2. 

VOL. V. 40 
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Dr. F, S. Holmes, of Charleston, South Carolina, in Class 
II. Section 1. 

The following, nominated by the Council at the Annual 
Meeting, were elected Foreign Honorary Members : — 

Professor Bekker, of Berlin, in Class III. Section 2. 

Professor Trendelenberg, of Berlin, in Class II. Section 1. 

Captain Duperrey, of Paris, in Class H. Section 1. 

Professor Peirce read a paper by Captain Anderson, of the 
British Mail Steamer Canada, upon a general plan of educar 
tion for seamen, and their training in making scientific obser- 
vations and collections. The advice and co-operation of the 
Academy being requested, a committee on the subject was 
appointed, consisting of Messrs. J. I. Bowditch, Felton, Agas- 
siz, Rogers, Peirce, Levering, A. Gray, J. Wyman, and C. W. 
Eliot. 

Professor Agassiz presented a paper, entitled. Contributions 
to the Natural History of the Acalephs of North America. 

Professor Bowen read the second and concluding portion of 
a paper On Specie Reserves and Bank Deposits. 

Professor Gray presented the following communications, 
viz.: — 

1. Notes upon a Portion of Dr. Seemann^s recent Collection 
of Dried Plcmts gathered in the Feejee Islands. By 
Asa Gray. 

Dr. Berthold Seemann, who, as the naturalist of a former expedi- 
tion in the Pacific of the British surveying ship Herald, had acquired 
a high reputation in scientific exploration, has recently visited the 
Feejee Islands, under a commission from the British government, to 
examine the productive resources and capabilities of that interesting 
group of islands. While attending to this duty he was able to gather 
specimens of above eight hundred and fifty species of dried plants ; 
and a list of them, with such determinations as he could hastily make, 
was published by him, in the number for the 15th of September last 
of the well-known botanical periodical, the Bonplandia, of which Dr. 
Seemann is the editor. It being very desirable that this collection 
should be critically compared with that made by the Pacific Exploring 
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Expedition under Captain Wilkes, the Fhsenogamous portion of which 
has mainly been elaborated by me, Dr. Seemann kindly communicated 
to me as full a set as possible of the plants he collected. Having col- 
lated the portion belonging to the orders which have been elaborated 
and published by me, I here offer some brief notes upon that portion 
of Dr. Seeman's collection, — following the order of his list, and men- 
tioning only those species which suggest some remark. 

No. 4. ^ PolyaUhia Vitiensig, Seem." was not supplied to me ; and, 
on the other hand, Dr. Seemann does not enumerate my RicheUa 
manosperma nor Uvaria amygdaUna, 

12. ^Agatea violans, A. Gray," is the var. /3 of this interesting 
species, a form with still broader leaves. 

23. ^Hibiscus Starchiiy Seem." appears not to be sufficiently distinct 
from H. Rosa-Sinensis. 

24. " ParUium purpurascens, Seem." The living plants may fur- 
nish good characters to distinguish this from P. tiKaceum, but they are 
not apparent in the dried specimen supplied. 

39. " Grewia MaUococca^ Linn, f." The specimen accords with G, 
periicafolia^ Gray, Bot ExpL Exped., which, however, may be only a 
variety of Forster's species. 

41. " Tricho^ermum Richii^ Seem." = DtcUdocarpus JRickit, Gray, 
L c, Mr. Bentham having shown that the latter belongs to Blume's 
little-known genus, which was wrongly placed in the Flacaurtiacecej 
and so overlooked. 

45. " Temstrcendacearumj nov. gen. Seem." There is nothing an- 
swering to this in the American collection. 

47. ^GciJbphyVum pdyanthum^ Wall. ?"= CI spectMIe, Bot Expl. 
Exped. Our specimen from the Mangsi Islands must be Miquel's O. 
dasypodum ; and all are perhaps C. lanceolatum, Bl. 

46. ^^Ccdysacdon obovale^ Miq." To this apparently belongs the 
foliage which I had referred to Garcinia Mangostana, 

50. *^ Garcinia (echinocarpaf)" is in the American collection too 
imperfect for determination. 

53. ^^ Pittosporum Pickeringiif^ is that species, apparently, although 
it is in fruit, while the American collection has flowering specimens 
only, and with much longer peduncles. 

54. "P. Richiif" (in fruit only) appears to be that species. 

55. "P. Brackenridgei" This is not our plant, but answers to P. 
Eichii in the flowering state. 
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56. ^ P, ioUroide$/* Not our species of that name, but it is our 
P. Braekenridgei* 

59. ^Aglaia ? haMiphyUaT This is bj no means that species, but it 
accords with an imperfect specimen (with young fruit onlj) mentioned 
in the Bot £xpL Exped., p. 238. Perhaps it is a mere variety of 
Seemann's no. 60, A. edvUs. 

67. ^Oapania apetala, LabilL" The foh'age resembles that of 01 
leptohotrysj Graj, but the inflorescence and fruit are different, and ac- 
cord with Labillardiere's plate. 

68. ^Oupania Vitiensis, Seem." is doubtless a broad-leaved form of 
C.falcatcL^ Grajy 1* c.9 and of Seemann's no. 70. 

78. I have not seen. 

74 = 69. Cupania rhoifoUoj Gray. 

76. *^ Vitis iopcnarioy Seem." is the same as Oisms genicttlata f of 
our collection from the Feejees. 

79. " Smythea Pacificiiy Seem. gen.^ov." To all appearance this is 
a VerUilago, with a particularly broad fruit. This is only partly grown 
in the specimen communicated,* which differs from my V. Vttiensis in 
the pubescent flowers crowded in sessile fascicles. M. Tulasne's V. 
cemtMy from Bawak, excepting ^ stylo in basi pubente," well accords 
with V. Vttiensis, of which the fruit alone can determine whether Ben- 
tham's V. leiocarpa is really distinct, the difference in the inflorescence 
being unreliable. 

81. ^ AlphiUmia zizyphoides " is that species, which Remy collected 
in the Sandwich Islands abo. My A. frangvhides is evidently a mere 
variety of it. 

82. ^ Gauania Richii " is probably that species ; but the fruit in 
Seemann's specimen is less winged, and there are other slight dif- 
ferences. 

83. 84. Destitute of flowers and fruit, and altogether dubious. 
85. ^ Rhamnea " appears to be an undescribed Colubrina, 

90. ^ Mdicope ? " is a form, with narrower leaflets, of what I had 
called Euodia drupacecty LabilL ? 

102. ^^ Zanthaxylon varianSf Benth." is perhaps my Acranychia 
keterophyUa, without flowers or fruit 

* Dr. Seemann*s plate of this plant in a later number of the Bonplandia shows 
nothing inconsistent with this opinion, unless the figures 7 and 8 are intended to 
represent a fruit dehiscent in the manner of HippoaxUea. 
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107. " Tephrosia purpurea^ Pere." Also 7! ptscatoric^ Pers. 

113. ^ Stranglodan rubers Yog." is interesting as making known the 
fruit of this plant, an oval and turgid legume, with two large seeds like 
those of Oanavdlia. 

123. ^ Bhynchosta minima*' 18 not that species, nor of the genus, 
having a pluriovulate ovary and I believe monadelphous stamens. It 
is probably a Becfysarea. 

127. ^ Pongamia pisccUoria, Seem." is Derris tdiginosa, Benth. 

133. " StorckieUa VitiensiSf Seem. gen. nov." is entirely new to us, 
and not in the American collection. 

156. '^ Eugenia confertiflora " is hardly the plant of the American 
Expedition, the leaves being larger and less pale beneath, the flowers 
apparently larger, the calyx-tube longer and striate-angled. But the 
materials for complete comparison are wanting. 

162. ^ E. rivtdaris, Seem." does not well agree with any of ours ; 
and the same may be said of 163, an unnamed Eugenia. 

166. *^Nelitris fruticosa^ as to the specimen furnished, is N. Vtti- 
ensis, 

168. " Acicalgptits mgrtaidesy' completely as it accords in foliage 
with our plant of that name, is very different in the flower-buds, and 
somewhat so in the inflorescence. The characters of the two species 
may be expressed thus : — 

A. myrt&ideg (Gray, Bot. Pacif. Exped., 1. p. 551, t. 67) : alabas- 
tris elongato-oblongis acute quadrangulatis, operculo subulato ; floribus 
deplanato-cymosis plerisque pedicellatis. 

A. Seemanni {A. myrtoidesy Seem, non Gray) : alabastris clavatis 
infeme tantum tetragonis, operculo late conico brevi^er apiculato; 
floribus subthyrsoideo-cymosis plerisque sessilibus iis A. mgrtaidis 
multo minoribus. 

170, 171. ^^ Metrosideros^' seem to be only slender forms of 169, 
which is M. coUina, Gray, but of the var. gktherrima, 

172. " Memecyhn Vitiense " is the var. /3. of our collection. 

173. ^^Astronia Pickeringii *' is not that plant, but, as well as can 
be made out from the incomplete fruiting specimen, Astronidium par- 
mflorum^ Gray. 

177. " MediniUa " accords with the specimen of M. rhodochUenay 
Gray. Seemann's 175, so named, was not communicated, nor was 178. 

181. ^ MekutomaceaJ* This, with fruit only, accords with some un- 
determined foliage in the American collection. 
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182. ^ Mflastamaceoj** Beeminglj a MediniUay is none of onrs. 

184. *^ Crossottylu bijhra^ Forst" is bj no means that plant, but a 
new species of our allied genus. It should bear the name of 

JIapiopetalon Seemanni : sl ff. Richii differt foliis majoribus obovatis 
subtns cum ramis novellis molliter pubescentibus ; alabastris hirsutis ; 
caljcis segmentis petalisqne ssepius 5 ; styli lobis 7. 

196. ^ Spiraanthemum Vitiense " is not that species, but apparently 
a new one, much nearer S. Samoense. 

198. " Weinmannia " is new to our collection, unless it be a variety 
of 197, W. affinis, of which 199 and 200 are obviously mere varieties. 

206. ^PUrandra Pickeringii** is hardly that species, but appears to 
be identical with 209, a new species of Pkrandra, I have no speci- 
men of 207. 

208. ^ ArcMacea " is also polyandrous, and is a remarkable new 
Plerandray if its separate stigmas or short styles will allow. 

213. ^^ OcUycosta Milneiy A* Gray," is the species described under 
that name in the Proceedings of the Academy, 4, p. 307, but with 
longer leaves. Drupe pyriform. 

215. ^ DoKcholohium hngistimum^ Seem." may be a good species, 
but is not unlikely to be a variety of D. kUifoUum, Gray, with less 
ample leaves more downy underneath. The specimens of the two are 
not complete or full enough to settle this question. 

216. ** Myrmecodia Vitienns^ Seem.,'* is evidently Hydnophytum 
langtfiorumy Gray, L c, with shorter leaves. 

217. ^Lindenia Vittensis, Seem." was not met with in the Ameri- 
can Expedition. 

218. " Gardenia Vttiensts, Seem." This is quite different from the 
only Gardenia from the Feejee Islands in our collection, that being a 
small-leaved form of G. Taitensis. 

220. ^ Ganthium Harveyi " is not at all the species published under 
that name, but apparently a form of 221, O. lucidum^ Hook, and Arn. 

223. " Morinda " is M, myrtifolioy Gray, 1. c, with larger leaves ; 
perhaps a mere variety of M, umheUata, 

224. ^ M. sp. foL pubescentibus" not communicated, is probably M. 
mollis^ Gray, 1. c. 

226. " M. phiUyreoideSy Labill." was not communicated. There is 
nothing answering to that species in the American collection. 

236. " Stylocoryne corymbosa, Labill." is Psychotria Forsteriana p. 
Vitiensis, Gray, 1. c 
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240. " Randia f " Not in the American collection. Perhaps a 
Gynopachys or GriffUMa. 

243. " Psychotria calycosuyA. Gray," is not that species, but P. ma- 
croccUyx, Gray, 1. c. 

246. ^P. VtHensiSy SeenL" is P. calyeosa, Gray, but with the limb 
of the calyx less lobed. 

247. " P. f speciosa, Forst." It may be that plant and OephcMsfra' 
grans^ Hook, and Am., but the character fails to accord. Certainly it 
is no Psychotria, and is Ixora {Phylleilema) Vttiensis, Gray, 1. c. 

248. " Psychotria*' Foliage only, not identified. 

249. = P. platycocca, Gray, the inflorescence undeveloped. 
250.= P. instdarumj Gray, probably; the materials scarcely suf- 
ficient. 

251.z= P, PickerinyiifGrsLj. 

252. == P. Pickeringiiy a narrow-leaved variety, or else an allied 
new species. 

253. " Psychotria " is apparently a new species, very much like P. 
JUipes (the fruit of which is unknown) ; but the calyx is truncate. 

254. = 244 in flower, viz. "P. coUina, LabilL," which it well may be. 

255. " P. aff. P. turlinatcB, A. Gray," is new to me, and more like 
P. JBrackenridgei, Gray, the flowers of which are unknown. The 
long corolla of the present species is quite unlike the other Oceanic 
species. 

256. "PttWacca, n. gen.?" is probably a Canthium, near O. lucidum. 

257. " VangiLeria f " Flower-buds too young for investigation. It 
resembles, but is not identical with, Guettarda ( GuettardeUa) Vitiensis, 
Gray, ined., of which the fruit only is known. 

258. " Psychotriacearuniy gen. nov." Although the corolla is want- 
ing, the plant may be confidently referred to Ixora. 

259. " JRuhiacea, gen. no v. ? " Apparently a Psychotria, in flower 
only, near P. Brachenridgeiy Gray, which is known only in fruit. 

260. " RuUacear New to me : — perhaps a Griffithia. 

261. ^ Mrigeron Bonariensisy Linn." In my view the original JS. 
Bonariense of Linnaeus, or Dillenius, is the M spicuhsus, Hook. <& 
Am., and E, spinuhsum, DC. The present plant is JErigeron albidum, 
Gray, ined., the well known Oonyza albida, Willd., G, erigeraides, DC, 
'C. Jhribunda, H. B. K., &c. 

268. " WbUastonia strigtUosa, DC." This is rather W. Forsteriana, 
DC, which should include W. instdaris, and has awnless achenia and 
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the involucre shorter and more imbricated (the scales ovate or oblong 
and obtuse) than W. stngtdosa^ DC. which (in part), along with W. 
scabriusculaj ghbrata, and canescens^ DC«, I refer to W. bijlora. 

300. " Geniostama crasnfolium^ Benth." is also G, rupestre var. jm- 
berulumy Gray, inr Proceed. Amer. Acad. 4, p. 321, a form of 301. 

304. **G€erineray sp." is a new Geniostama, with small leaves. 

303. ^GtitrtnerapyramidaliB, Seem." is Chuthoma corynocarpay Gray. 

305. « G. barhata. Seem." is a Oouthovia, which, if truly distinct from 
the preceding, should be named G. Seemannu The materials collected 
by Dr. Seemann, comprising flowers and fruit, confirm the genus Oou- 
thavioy and fix its position in the vicinity of Strycknos, calling, however, 
for some extension of the character of Bentham's third tribe. There 
are indications of dimorphism, or incipient difference in sex, in the 
flowers examined. Some corollas of C. corynocarpa are beardless, or 
nearly so, and have the anthers almost sessile in the throat, while 
others of the same cyme are conspicuously bearded in the throat, and 
their equally subexserted anthers are borne on filaments of their own . 
length, inserted some way down on the tube. The style is sometimes 
slender and exserted, sometimes shorter or very short ; the ovary in 
the latter is certainly fertile.* 

306. ^Fagraa vindi/hroy Seem." This wholly accords with F. 
gracilipeSy Gray, 1. c., which was thought to have white or cream- 
colored corollas. 

307. ^^ Fagrcea Vitieruis, Seem." is not in the collection of the 
American Expedition. 

* COUTHOVIA, Gray, Bot Amer. Expl. Exped., med., & Proceed. Amer. 
Acad. 4, p. 324. 

Calyx qainqaepartitos, segmentis imbricatis rotandatis crassis, mai^inibns tenni- 
bus. Corolla brevis, qainqaefida, SBstiyatione yalvata. Stamina 5, tabo vel. fiiaci 
inserta : filamenta brevia vel brevissima : antheras oblongsB. Oyarium biloculare, 
ovatam, stylo apicnlatam: stigma snbcapitatam, bilobam. Ovola in placentis 
medio dissepimento adnatis plarima, amphitropa. Fructns cla-vatos, drupacens, 
basi attenuatas, sarcocarpio' tenni, pntamine lignoso percrasso, 2-1-locnlari, 

2 - 1-sperma. Semina Arbores Yitienses, glabri, stipnlis Labordece, foliis 

snbcoriaceis penninerviis obovatis, cyma terminali e radiis 2-4 apice mnltifloris, 
floribus panris hand pedicellatis, corolla fere Strychnarum brevifloramm. 

1. C. CORYNOOABPA : calycis segmentis dlioUtis; antheris oblongis ntiinqne 
emarginatis. 

2. C. Sbbmanki : calycis segmentis mai*gine glaberrimis ; antheris snbsagit- 
tatis ; corolla fance eximie albo-lanata, an semper ? An forma prsscedentis ? 
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The remaining Monopetalae will be annotated, when needful, in the 
following article. 

2. Characters of New or Obscure Species of Plants of 
Monopetalous Orders in the Collection of the United 
States South Pacific Exploring Expedition under Captain 
Charles Wilkes^ U. S. N. With occasional Remarks^ Sfc. 
By Asa Gray. 

Characters of the new or more interesting Oompositts, Loheltacets, 
and SccBvoUcB of this collection were communicated to the Academy a 
year ago, and printed in the Proceedings, Vol. V. p. 115, c< seq. The 
HuhiacecB and Loganiacece were similarly discussed at earlier periods 
(Proceedings, Vol. IV., April, 1858, and September, 1859). 

CalycerecB, 

Boons CRASSiFOLiA (Actcarpa crasstfoUa, Miers in Ann. & Mag. 
Nat. Hist. 1860, p. 402) : glaberrima ; caule (spithamseo ad pedalem) 
ramoso adscendente ; ramis ad apicem usque foliosis ; foliis camosis, 
eaulinis sessilibus plerumque subamplexicaulibus lanceolatis sen lingu- 
latis repando-denticulatis ; capitulis breviter pedunculatis ; involucre 
subcamoso alte 5 - 7-fido, segmentis oblongis ; filamentis vix basi 
monadelphis ; acheniis fere pentapteris ; calycis lobis maturis scarioso- 
cartilagineis dorso eximie carinatis intus concavis margine tenui eroso- 
denticulatis pi. m. difformibus, nunc late triangulari-ovatis acutis 
brevibus, nunc ovato-lanceolatis vel subulatis achenium dimidium 
adaequantibus ; paleis receptaculi filiformibus apice spathulatis. — Rio 
Negro, North Patagonia, on the sandy shore. — I do not remember 
the state of Tweedie's specimen (from Maldonado) in the Hookerian 
herbarium, with which ours was long since compared. But probably 
it is not in fruit ; else Mr. Miers would not have referred to Acicarpha 
a plant in which the calyx-lobes are certainly paleaceous and (although 
the narrower ones are rigid) not spinescent, and the achenia not at all 
concreted. He would more probably have found a place for it in his 
genus Anomocarpus, formed of some species of Galycera. Although I 
refer it to Boopts, notwithstanding some difformity in the calyx-lobes 
of different flowers, and the approach to a subulate character in the 
narrower ones, I am inclined to think that even Boopis is likely to 
be reduced to a mere section of the original genus Galycera, 

VOL. V. 41 
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Mr. Miers has adopted Brown's very qualified recommendation 
to change the orthography of Jussieu's Acicarpha to Adcarpa, But 
surely carpha may as well refer to calycine as to bracteal chaff, and 
the substituted name has no great advantage in etymological appro- 
priateness. 

VakrianacecB. 

Valeriana ptcnantha (sp. nov.) : berbacea, glaberrima, nana, 
multiceps e caudice crasso ; foliis camosis baud ciliatis, radicalibus 
lineari-spathulatis, caulinis 2 vel 3 verticillatis oblongis sessilibus ver- 
sus medium scapi simplicissimi 1 - 4-pollicaris ; floribus scarioso-brac- 
teatis in capitulum demum oblongum arete congestis ; acheniis anguste 
ovato-oblongis lateribus enerviis ; pappo 5 - 7-radiato, setis basi con- 
natis. — Alpamarca, high Andes of Peru. 

Valeriana globularis (sp. nov.) : herbacea, depressa, caespitosa, 
glabra ; caudice crasso ; foliis omnibus radicalibus subcarnosis anguste 
spathulatis vel sublinearibus basi attenuatis integerrimis ; scapo nudo 
1 -3-poIlicari capitulum globosum scarioso-bracteatum gerentibus ; ache- 
niis ovalibus lateribus enerviis; pappo 10-12-radiato, setis basi con- 
natis. — Var. scapo brevissimo. — Casa Cancha, high Andes of Peru. 

Valeriana rhizantha (sp. nov.) : glabra; radice crassa fusiformi 
foliis rosulatis spathulato-rotundatis camosis capitulum florum arete ses- 
sile depressum circumdantibus coronata; pappo cupulato brevissime 
5-radiato, radiis dentiformibus nudis per anthesin involutis. — Alpa- 
marca, high Andes of Peru. ^ Succulent and said to be esculent ; root 
fusiform," very large ; ^ leaves an inch in length and breadth, obtuse, 
surrounding a central cake of flowers, all even at the surface and 
densely congested." Pickering, adn. Bracts scarious, not connate. 
Setae of the pappus reduced to short, dentiform, naked processes on 
the border of a cup like that of many Valerians, within which they 
are inroUed in the usual manner. So that this species militates 
strongly against Persoon's genus PhyUactiSy as recently restored *and 
extended by WeddelL 

EricacecB. 

Vaccinium Maderense, Link, and the allied V. Arctostaphylos, 
enumerated by Klot'zsch (in Linnaea, 24, p. 65) among the '^ non satis 
notcB,'* having simply five-celled berries, awnless anthers, and at length 
campanulate corollas, belong to the section Vitts-Idcea, notwithstanding 
their deciduous leaves. 
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Vaccinium cbrbum, Forst., of Tahiti, appears to me specifically 
distinct from the following, of the Sandwich Islands, which Chainisso 
and Schlechtendal, and afterwards Sir William Hooker, have combined 
with it. V. cereum, besides its more urceolate corolla, has shorter and 
bibracteolate peduncles, acute calyx-lobes, the anthers mucronulate at 
the base and their tubular horns not much surpassing the dorsal awns. 
The Sandwich Island Vaccinia have ebracteolate pedicels ; and their 
very various and diverse forms appear to be reducible to two species, 
as follows : — 

VAOdNiTTM RETicuLATUM, Smith ( V. cereum, Cham. & Schlecht. 
and Hook. Ic. PL t. 87), — the Ohelo of the Hawaians, — an ex- 
tremely polymorphous species. Its anthers are wholly muticous at 
the base, the corolla cylindraceous when fully developed, and much 
exceeding the obtuse lobes of the calyx. A small-leaved and lucid 
form of it is V. Macroeanum of Klotzsch, which differs little from 

Var. DENTATUM ( V. dentatum, Smith), in which the corolla is some- 
times shorter. 

Vsff. CALTCiNUM, the V. calycmum, Smith, described as having de- 
ciduous leaves, appears to be only a thinner-leaved form of V. reticu' 
latum, growing in the shade of thick forest, and is connected with the 
ordinary state by various intermediate forms, among which is V, Mey- 
enianum, Klotzsch. The dorsal awns of the anthers are sometimes 
very short or obsolete. 

Var. ? LANCEOLATUM, from the tabular summit of Ea,uai, is quite 
uncertain, the flowers being unknown ; but it resembles the var. dented 
turn, except that the leaves are nearly lanceolate. 

Vaccinittm penduliflorum. Gaud, is distinguished, not so much 
by its longer peduncles drooping in fruit and narrower acutish calyx- 
lobes, as by the shorter, nearly campanulate corolla, not much exceed- 
ing the calyx, and a strong cusp at the base of the anther. This last 
is represented in fig. 4 of Gaudichaud's plate, but is not referred to in 
the diagnosis, nor noticed by Dunal. Our collection (which has a form 
of V. reticulatum with equally long and pendulous peduncles) has of 
this species only the 

Var. BERBERiFOLiUM : foliis obovatis seu obovato-oblongis eximie 
reticulatis margine dentibus spinuloso-setaceis crebris pulcherrime 
pectinatis ; pedunculis folia vix excedentibus. — E. Maui, on Mouna 
Haleakala, and apparently on the mountains of Oahu. Anther bear- 
ing at its base a cusp or strong mucro, like that represented in Gaudi- 
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chaud's figure of the anther of F. penduliflorum. Striking as are the 
very reticulated and spinuloselj-serrate, Barberrj-like leaves, these are 
not diagnostic of the species, since the teeth are not prolonged in the 
plant figured bj Gaudichaud, and, on the other hand, this foliage is 
imitated in some specimens from Mouna Kea, which have roundish 
calyx-lobes and no basal cusp to the anthers, therefore belonging to 
the var. dentatum of the preceding species. 

Nuttall's genus Metagania is equivalent to Klotzsch's sections Md- 
cropdmoy DisterigmOj Neurodesia, and a part of Vitis-Idiea, including a 
variety of species, which, however distributed, cannot be properly sep- 
arated from Vaccinium, The dorsal awns are not always erect in the 
section Macropdma ; in our specimens of V* cereum, from Tahiti, they 
are sometimes (perhaps abnormally) reflexed. 

Our collection has nothing answering to the Epigynium ? VUiensey 
Seem., no. 284 of his Feejee collection. 

Gaultheria (Dipltcosia) Luzoniga (sp. nov.) : foliis ovalibus 
utrinque acuminatis supra glabris subtus ramisque novellis parce stri- 
goso-hispidis ; p%dunculis fasciculatis petiole longioribus ; braeteolis 
connatis orbiculatis. — Luzon, in the Majaijai Mountains ; in fruit. 

EpacridecB, 

The pollen in all the following species of Oyathodes is four-lobed, in 
the manner of Ericacece^ to a suborder of which the EpacridetB should 
be reduced. 

Ctathodbs Pomarje (sp. nov.): fruticosa, erecta; foliis subpatulis 
oblongo-linearibus mucronatis margine integerrimis (novellis prope api- 
oem ciliolatis) subtus glaucis multinervibus, nervis extimis subramosis ; 
sepalis bracteolisque rotundatis subciliolatis ; corollae tubo calycem bis 
superante, lobis imberbibus ; stylo subulate ovario 5 - 7-loculari triplo 
longiore. — Society Islands, on the mountains of Tahiti. Dr. Picker- 
ing in his notes does not distinguish this from the plant gathered on 
Eimeo, which is not well to be discriminated from the following species ; 
while this has larger flowers as well as leaves, the tube of the corolla 
exserted beyond the calyx, and a longer style. Mr. Brown long ago 
alluded to a Tahitian Oyathodes (Prodr. p. 539), but it seems to have 
been unnoticed from the time of Cook's voyages down to our own 
Expedition. The two brought by our collectors appear not to be 
uncommon ; so it is remarkable that nothing of the kind was collected 
by Bertero or Mcerenhout ; at least none is mentioned in Guillemin's 
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Zephyritis Taitensis, The common Hawaian species having been 
dedicated to a celebrated king of those islands, this maj bear the name 
of the gentler Tahitian queen, Pomare, 

The various forms from the Sandwich Islands, including one of the 
Society Islands, appear to be reducible to two species : — 

Ctathodes Tameiamels (Cham.) : fruticosa ; foliis patulis ob- 
longis cuneato-obovatis linearibusve ssepius abrupte mucronatis mar- 
gine ad apicem ciliolatis subtus glaucis multinervibus, nervis saepius 
ramosis, floralibus parvis; sepalis bracteolisque orbiculatis ciliolatis; 
corollsB tubo calycem baud excedente, lobis aut barbatis aut imberbi- 
bus ; stylo crasso ovario 5 - 8-loculari aequilongo, 

Var. a. Chamissoi ( 0. TameiameicB^ Cham., Hook. & Am., DC.) : 
corollas lobis intus pi. m. barbatis. — Oahu, &c. 

Var. j3. Brownh (C. ^ti^u* (Grand.?) & -3iacr<;Bana, DC.) : co- 
rollas lobis imberbibus. — Maui, Kauai, and especially HawaiL 

Var. y. Societatis : corollas lobis intus parcissime barbatis ; foliis 
plerisque linearibus. — Eimeo, and probably Tahiti. — This is most 
probably the Tahitian plant mentioned by Brown ; while to our var. j3 
may belong both the Sandwich Island species to which he alludes. 

Ctathodes Douglasii (sp. nov.) : fruticosa ; foliis suberectis ob- 
longis seu lanceolatis acuminato-cuspidatis margine plerumque his- 
pidulo-ciliolatis subtus pallidioribus vel glaucis 5 - 9-nervibus, nervis 
saspissime simplicissimis ; sepalis bracteolisque ovatis obtusis ciliatis ; 
corollas tubo calycem asquante, lobis intus barbatis; stylo subulate 
ovario 6-loculari bis terve longiore. — Hawaii, on Mouna Loa and 
Mouna Kea ; also Maui, on Mouna Haleakala. 

Var. jS. struthioloides : foliis erectis lanceolatis seu ovato-ob- 
longis ; sepalis acutis ! Mouna Kea, high in the pastoral region ; and 
perhaps a form on the mountains of Kauai, without flowers or fruit. 

None of the various specimens here combined accord with the C. 
Bankdi so imperfectly characterized by De Candolle. For, although 
the leaves are more or less erect, and rarely glaucous-white beneath, 
they are rough and ciliolate or serrulate on the margins, and with 
a pungent point; their nerves usually all simple. Also the larger 
flowers and longer style should distinguish all forms of this from the 
preceding species, unless that is even more polymorphous than I have 
supposed. As to the style in this and allied species, I should rely more 
upon it if I did not entertain some suspicion of dioecio-dimorphism in the 
genus. 
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The Leucopogan of the Feejee Islands, which Dr. Seemann has re- 
ferred to L, Cymhula, LabilL, of New Caledonia (in Bonplandia, 1861, 
p. 257, no. 285), I had characterized as L. Vitiensis. 

StyracaceiBj incl. SymphcinecB. 

There is no Styrax in the collection of the American Expedition. 
One would be much disposed to adopt the division, not, with Miers, 
into three genera, but into two, viz.: 1. Styrctx, and 2. StrigiUa, Cav., 
including Cyrta, Lour. Between the latter I can perceive no essential 
distinction. Bentham, however, appears to be justified in his conclu- 
sion, '^ that Styrax as a whole is far too natural to be thus broken up 
into distinct genera. The degree of adherence of the ovary and of the 
persistence of its dissepiments is variable in species otherwise closely 
allied," — and the same remark applies to the aestivation and texture 
of the corolla. It is remarkable that Miers should have referred that 
most true Styrax, S. Japonica, to his genus Cyrta, and have excluded 
from the latter S. Benzoin, 

Symplooos spicata, Roxb. To this Indian, South Chinese, and 
Archipelagic species Dr. Seemann refers one which he, as well as our 
naturalists, collected plentifully in the Feejee Islands, — probably 
with good reason, although our specimens have for the most part the 
leaves entire or nearly so, and a shorter inflorescence. It runs into 
several varieties, one with very large leaves. 

EhenacecB, 

DiosPTROS Samoensis (sp. nov.) : ramis novellis vix puberulis ; 
foliis glabris ovato-oblongis obtuse acuminatis basi acutis laxe venosis 
(3 - 6-poll.) ; pedunculis masculis 3 - 9-floris,* foemineis solitariis uni- 
floris petiolum subaequantibus ; calyce 4-fido sericeo-puberulo, lobis 
obtusissimis, fcemineis rotundatis basi intus quasi coronatis corollam 
extus sericeam 4-fidum adaequantibus ; staminibus 8 - 9 ; ovario hir- 
suto 8-loculari ; fructu globoso. — Tutuila and Savaii, Samoan or 
Navigators' Islands ; " in woods, and also sometimes planted." 

Maba polios a (Rich, in herb.) : foliis confertis lato-ellipticis utrinque 
rotundatis basi cordatis brevissime petiolatis glabratis (pollicaribus vel 
sesquipollicaribus), novellis cum ramulis fructibusque olivaeformibus 
ferrugineo-tomentulosis ; pedunculis fructiferis brevibus 1 - 3-floris ; 
calyce trilobo. — Muthuata and Ovolau, alt. 2,000 feet, Feejee Islands. 

Maba elliptioa, Forst., which apparently includes M, mc^'or, 
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• 
Forst, and which varies considerably in the shape of the leaves (in 
one form lanceolate -oblong and more or less acuminate), was gajhered 
at the Tonga or Friendly, and the Samoan or Navigators' Islands, 
with the nascent leaves and shoots fulvous-hirsute, as described ; while 
the Feejean collection has apparently the same species with the young 
parts glabrous. To this last may probably be referred all three Mahae 
of Dr. Seemann's collection. 

Maba Sandwicensis (A. DC.) : foliis lato-lanceolatis oblongis seu 
ovalibus coriaceis pallidis venuloso-reticulatis glabratis, novellis cum 
ramulis floribusque sericeo-pilosis ; floribus in axillis subsessilibus, 

masculis 15- 17-andris calyce alte trifido, foemineis ; fructu ovali 

calyce breviter trilobo stipato. — Ludit foliis nunc utrinque acutiusculis 
vel obtusiusculis, nunc basi rotundatis, nunc utrinque rotundatis basi 
retusis, sesquipoll. ad 4-poIl. — Oahu, Hawaii. 

SapotacetB, 

Sersalisia glabra (sp. nov.) : foliis obovato-oblongis basi attenu- 
atis coriaceis glabris, venis reticulatis ; pedicellis in axillis fasciculatis 
petiolo duplo longioribus ; corolla calyce subsericeo pauUo longiori 
campanulata 5-fida glabra, lobis rotundatis filamenta sterilia subulata 
multo superantibus stylo gracili aequilongis. — Woolongong, New South 
Wales. There is a specimen of this in the Hookerian herbarium from 
Mr. Backhouse ; also a related one from Fraser, which is perhaps the 
/SI laurifolia of Richard, and one from Cunningham, named Mimusops 
myrsinoides, may be the same thing. 

IsONANDRA ? RiCHii (sp. nov.) : undique glabra ; foliis chartaceis 
obovatis apice rotundatis nunc retusis basi acuds; pedicellis calyce 
4-fido plusduplo longioribus ; filamentis barbatis. Bassia retusa, Rich, 
in herb. — Tongatabu. Only a single and not very perfect corolla is 
extant from which to determine the genus. As that appears to be 
four-cleft, like the calyx, and with a fertile stamen in the sinuses, as 
well as one before each lobe, and there are no appendages, I refer the 
plant to Isonandra, notwithstanding the bearded filaments. 

Bassia Amicorum (sp. nov.) : foliis obovatis seu ovalibus retusis 
glabris viridibus (3 - 6-poll.) ; pedicellis elongatis ; corolla glabra 6- 
partita (semipollicari) calyce 6-nervi plusduplo longiore ; staminibus 
18 ; filamentis subulato-filiformibus antheris lineari-sagittatis cuspidatis 
aequilongis. — Tongatabu, on the shore. Mr. Rich supposed this to be 
Forster's B. ohovata, from Tanna ; but that has the leaves less veiny, 
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more tapering at the base, and somewhat pointed at the apex, shorter 
pedicels, much smaller flowers, and the corolla (probably more than 
six-clefl) pubescent externally. 

Sapota ? PYBULiFEBA (sp. nov.) : glabra ; foliis oblongo-lanceolatis 
utrinque subacuminatis pallidis subcoriaceis tenuiter transversim ve- 
nosis (3 - 5-poll. longis) ; calyce 5-partito ; fructu pyriformi parvo 
(semipollicari) pedunculo paullo longiori semine unico obovato turgido 
repleto. — Ovolau, Feejee Islands. Flowers unknown. 

Sapota ? Vitiensis (sp. nov.) : glabra ; foliis oblongis seu oboyato- 
oblongis obtusis vel retusis subcoriaceis reticulatis (4 - 6-poll. longis) 
basi in petiolum longiusculum attenuatis; fructu subsessili globose 
d-4-sperma (pollicem diametro). — Ovolau, Feejee Islands, on the 
coast 

A third Feejean species was gathered on Yanna-levu, the materials 
wholly insufficient for determination. 

Sapota Sandwioensis (sp. nov.)*: foliis elliptico-oblongis basi acu- 
tis tenuiter transversim venosis et reticulatis mox glabris, novellis 
ramulisque pube tenui rufa seu albida tomentulosis, petiolo gracili 
pedicellis longiore ; floribus pentameris ; corolla glabra calycem vix 
superante, lobis ovatis acutiusculis ; staminibus sterilibus spathulato- 
lanceolatis cum 5 fertilibus subinclusis ; ovario 5-loculari. — Var. a. 
foliis obtusissimis 3 - 6-pollicaribus, petiolo saepe sesquipoUicari. j3. 
foliis 1^-3-pollicaribus ssBpe acutiusculis. — Sandwich Islands: moun- 
tains of Oahu, where it was also collected by Remy (no. 478) in fruit, . 
j3. Hawaii and Lanai, Remy (no. 475, 476). A genuine Sapota, of . 
De Candolle's second section. Fruit like a small apple. Seeds albu- 
minous. Ovules ascending.* 

PrimtdacetB, 

Ltsimaohia Hillebbandi, Hook, f, (sp. nov.) : fruticosa, glabrata, 
ramosa ; ramis undique foliosis ; foliis altemis nunc verticillatis ellip- 

* The doubtful plant from Kauai mentioned in Dr. Pickering's printed Notes 
(p. 403), in connection with the above " Chrysophylloid " tree, proves to be a 
Xylosma (in fruit only), and one which was likewise gathered by Remy (no. 536) 
in Hawaii, but with less rigid and coriaceous leaves. I think it is not distinct from 
X orbiadahm, Forst., which, along with X Lepind, and perhaps X gontocarpum 
and X irUegrifoUum, of Clos's monograph, may be safely combined with X suaveo- 
lens, Forst. The leaves of the original species are similarly reticulated, but the 
finer meshes are not sufficiently exhibited in Plate 4 of the Botany of the Explor- 
ing Expedition. 
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ticis oblongis lanceolatisve ssepius acutatis vel acuminatis subcoriaceis 
laxe reticulato-venosis ; pedunculis ex axillis superioribus nutantibus 
unifloris ferrugineo-pubescentibus ; floribus 5-8-meris; coroUse sub- 
rotatae lobis late obovatis sepala ovato-lanceolata acuminata fere duplo 
excedentibus ; filamentis basi monadelphis styloque gracilibus. — Sand- 
wich Islands. 

Yar. a. foliis ellipticis seu elliptico-lanceolatis basi in petiolum angus- 
tatis. L, IRUebrandi, Hook. f. in litt. -^ Oahu and Maui. 

Var. jS. DAPHNOiDES : foliis oblongis arete sessilibus et crebris. — 
Kauai. 

Var. 7. ANGUSTiPOLiA : foliis lineari-lanceolatis creberrimis. — 
Maui, coll. Remj. 

A truly shrubby Primuiacea, attaining several feet in height, but a 
genuine Lysimachia, 

There are specimens in our collection from the Sandwich Islands, 
and much better ones in Remy's, apparently referable to Lysimachia 
lineariloba, Hook. & Arn., from the Loo Choo Islands. At least, no 
notable difference appears between them and fine specimens gathered 
by Mr. Wright, both in the Loo Choo Islands and in Japan, — the more 
luxuriant forms of which accord with L. luhinioides, Sieb. & Zucc. 
But Zuccarini's L. lineariloba from Bonin must be different, being 
said to have lanceolate acute sepals, and pedicels scarcely two lines 
long. His description of Z. luJnnioides applies to our plant, except 
that the style is not short, nor are the filaments, even in his own plant, 
monadelphous at the base. The divisions of the corolla are spatulate, 
not linear, so that the specific name is deceptive, the stem is herba- 
ceous, and the thickish leaves by no means ^' impunctate" 

Myrsinacem* 

MfflSA PiOKERiNGii (sp. uov.) : foliis lato-lanceolatis oblongisve 
snbintegerrimis mox glabris, nascentibus ramulisque pilosulis ; race- 
mis axillaribus simplicibus rariusve compositis gracilibus ; calyce cum 
bracteis ovato-subulatis hirsuto, lobis ovatis acutis coroUsB tubum subse- 
quantibus ; drupis ovoideis. — Viti-levu, one of the Feejee Islands. — 
Differs from M. nemoralis (which we have from the Samoan and 
Friendly Islands) in the hairy pubescence of the inflorescence, espe- 
cially of the calyx, narrower leaves, smaller flowers, and narrower and 
acute bracts and bractlets. The latter is completely glabrous, with the 
bracts, bractlets, and calyx-lobes (especially the latter) broadly ovate 
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and obtase. To M, nemordUs probably belongs a portion of no. 286 of 
Dr. Seemann's collection. The remainder, with ferrugineous-puberu- 
lent inflorescence, is something different, but hardlj M, Indica. 

MfiSA pebsiOjBfolia (sp. nov.) : glabra ; foliis lato-lanceolatis in- 
tegerrimis, venis transversis ; paniculis axillaribus folio sub-breviori- 
bus ; floribus parvis ; bracteis bracteolis caljcisque lobis ovato-acuds ; 
corollse tubo campanulato caljoe paullo longiori ; drupis ovoideo-glo- 
bosis brevissime pedicellatis. — Mbua or Sandalwood Bay, &c., Feejee 
Islands. No. 287 of Dr. Seemann's collection, in his list referred to 
'^ M. Indica, var." is perhaps a form of this species ; but the pedicels 
are longer, the leaves broader, of thicker texture, and the primary 
veins much more ascending. 

MssA OOBTLIFOLIA (sp. nov.) : foliis ovatis oordatis repando-den- 
tatis cum ramis paniculisque (terminalibus et axillaribus folium adse- 
quantibus) dense m<^issime pubescentibus supeme mox glabratis ; 
pedicellis flore baud longioribus; bracteis bracteolisque ovato-subu- 
latis parvis ; calycis lobis triangulari-ovatis villosis tubum corollas 
brevi-campanulatse fere aBquantibus ; drupis ovoideis puberis. — Moun- 
tains of Muthuata, Feejee Islands. "-3f macrophyUaj Wall.?" no. 
288 of Seemann's list, is this species in fruit. The specimens of our 
Expedition are in flower only. 

Myrsine HYBiCiEFOLiA (sp. nov.) : glaberrima; foliis subspathu- 
latis sen oblongis basi cuneatis in petiolum attenuatis integerrimis 
apice saepius retusis utrinque crebre punctulatis, venis vix perspicuis ; 
floribus tetrameris sessilibus ; calyds lobis lato-ovatis obtusissimis ; 
corolla quadripartita ; drupis globosis. Muthuata, Feejee Islands. 
Eimeo, Society Islands. Drupe closely sessile or nearly so, — by which 
this species may be distinguished from any form of M, capiteUata 
(including neriifolia, KorthaUii, &c.) ; but the discrimination of some 
forms of this from M. crassifolta may be more difficult. The fruiting 
specimens of Seemann's no. 289 are ambiguous between these two; 
the female flowering ones, and also no. 290 (foliage only) belong to 
M. myriccefoUa. 

Mybsine ? Bbaoeenridgei (sp. nov.) : glabra ; foliis membrana- 
ceis oblongis utrinque acutis vel acuminatis petiolatis margine inte- 
gerrimis vel undulatis ; pedicellis filiformibus fructu globoso 3 — 5-plo 
longioribus ; calyce 5-lobo, lobis rotundis ciliatis. — Mountains of Ovo- 
lau, Feejee Islands. In fruit only ; probably of this genus. 

Mybsine Taitensis (sp. nov.) : glaberrima ; foliis crasso-coriaceis 
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oblongo-ellipticis sea ovalibus integerrimis utrinque obtusis brevissime 
petiolatis supra nitidis crebre costato-venosis, venis venulisque reticu- 
. latis prominulis ; pedicellis fructu longioribus ; calycis fructiferi lobis 
4 triangulari-ovatis acutiuscniis. — Mountains of Tahiti, Society Islands. 
Flowers not seen. 

From the Sandwich Islands I have seen nothing answering to Myr- 
sine Gaudichaudii, A. DC, with snbsessile fruits and triangular acute 
calyx-lobes, but the collection comprises various forms of M, Sandun- 
eensis and M, Lessertiana, the latter mostly with obovate- or cuneate- 
oblong and obtuse, or even retuse, leaves, the largest 5 or 6 inches 
in length. Their scanty flowers enable me to ascertain that the petals 
are distinct to the base and valvate in aestivation. De Candolle's tribe 
JSmbeUe(B manifestly should be suppressed, and his two suborders cer- 
tainly do not merit such a rank. 

Abdisia ? CAPiTATA (sp. no«.) : arborea ? glabra ; foliis ad apicem 
ramorum crassorum congestis obovato-spathulatis nltrapedalibus sub- 
coriaceis integerrimis reticulato-venulosis basi in petiolum brevem 
crassum angustatis ; pedunculis axillaribus compressis simplicissimis 
capitulum strobilaceum gerentibus; bracteis magnis squamaceis per- 
sistentibus. — Ovalau, Feejee Islands. — A. grandis, Seemann, no. 293 
(in fruit only), considerably resembles this in foliage, but has thyrsoid 
panicles. 

OleacecB. 

Olea Sandwicensis (sp. nov.) : Isevis ; foliis lato-lanceolatis oblon- 
^sve acuminatis integerrimis petiolatis supra lucidis subtus pallidis; 
racemis axillaribus brevibus ; corolla profunde quadripartita ; stamini- 
bus (an semper?) 4; ovario conico; drupa ovoidea (in stirp. angusti- 
fol. oblonga). — Oahu, Sandwich Islands ; also in Rem/s collection 
from Kauai (no. 479), and a narrow-leaved form, with the immature 
fruit similar to a common olive, from Molokai (no. 482). Leaves re- 
sembling those of Laurus nohilis. The four stamens, although unusual 
in the family, are not unprecedented, being occasionally met with in 
Ohionanthus. 

Blume, followed by Endlicher and De Candolle, attributes to Ohio- 
nanthus and lAnodera an exalbuminous seed and a thick embryo ; and 
De Candolle founds a tribe thereupon. But this is not the case in the 
original species, — C. Virffinica, as I had long ago noted, and (7. (Ltno- 
ciera) Ugtutrina, as Charles Wright had observed upon the living plant 
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in Cuba, and I have yerified in the dried specimens, having the alba- 
men and flat cotyledons of Olea, I have no ripe fruit of the Asiatic 
species, but Dr. Hooker informs me that thej are truly exalbuminous , 
in (?. morUoTia, purpureoy Sfc^ and also in the West Indian G. campacta ; 
— from which it would appear that this character is here not even of 
generic importance. 

CI Virgtmea is occasionally three-seeded. 

Jasminacea. 

Jasminum tbtbaquetrum (sp. nov.) : erectum, glabrum ; foliis 
oppositis unifoliolatis, articulo petioli obscuro, foliolo ovato-lanceolato 
sen ovato acuminato basi acutiuscula trinervi; pedunculis brevibus 
paucifloris ; calyce fructifero tetraptero, alls angustis deorsum in pedi- 
cellum longe clavatum decurrentibus sursum in dentes lineari-subulatos 
verticales tubum 2 - 3-plo superantes ^roductis. — Feejee Islands, on 
the mountain summit back of Muthuata. In fruit. 

J, simpUcifoUumj Forst. {J, atutrcde, Pers., and by some clerical 
mistake " J. graciley Forst.," in Dr. Seemann's list) was collected on 
the Feejee and other islands ; and J, didymunij Forst (= J. divari- 
catumy B. Br. and J, parvijhrumj Decaisne) on the Tonga and Samoan, 
as well as the Society Islands. 

Apocynacece, 

Altxia bbacteolosa (Rich, in herb. Ex. Exped.) : subscandens, 
glaberrima; foliis plerumque temis oblongis vel sublanceolatis nunc 
obtusis nunc acumine obtuso apiculatis caudatisve basi acutis vel ro* 
tundatis supra nitidis transversim lineatis sublonge petiolatis; cymis 
axillaribus plurifloris brevissime pedunculatis petiolum vix super- 
antibus ; pedicellis brevibus arete imbricato-bracteolatis ; bracteolis 
ovato-triangularibus dorso carinatis intus concavis ciliolatis sepalis 
consimilibus ; corolla lutea longius tubulosa ; stigmate imberbi ; ova« 
riis glaberrimis, drupis subglobosis breviter stipitatis. — Navigators', 
Tonga, and Feejee Islands. 

Yar. j3. maobooarpa : fructu olivsBformi maximo (sesquipollicari) 
e drupellis 2-3 conflatis. A, macrocarpciy Rich, in herb. Feejee 
Islands. 

Var. y. ANGUSTiFOLiA : alte scandens ; foliis minoribus angustiori* 
bus etiam sublinearibus. A. tteUata, Seem, in Bonpl. 1861, p. 257, 
no. 310. Tonga and Feejee Islands. 
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Var. y. PARVIPOLIA: foliis minoribus ellipticis (1 J - 2-poll.) ; pe- 
dunculis paucifloris nunc elongatis, fructiferis petiolo bis longioribus. 
Feejee Islands. 

The other species of the collection are A. steJUUa, from the same 
groups of islands, and from Tahiti and £imeo ; A, scaiidensy only from 
the latter ; and the Sandwichian A. olivceformis, Gaud., to which must 
be referred A, sulcata^ Hook. & Am., and maj be referred a small- 
leaved variety, myrtiUifoUa. 

Cebbeba Odollam, Gsertn., from Tahiti, &c. (where it is not 
indigenous), must be Forster's and Guillemin's 0. Manghas. 

Cerbera lactaria, Hamilton (01 Odollam of Dr. Seemann's 
collection) comes from Tongatabu and the Feejee Islands. So also 
does 

OCHROSIA PARViFLORA, Hcusl. {Cerbera^ Forst) : it is named 0, 
eUiptica by Seemann, and perhaps it is Labillardiere's plant To the 
lamented Prof. HensloVs account may be added, that the ovaries are 
not really united except at their apices, that the ovules are eight, four 
on each margin of the suture, amphitropous, the micropyle superior. 

OcHROSiA Sandvticensis, A. DC. is not in the collection of the 
Expedition, but is in Eemy's collection; the flower-buds almost an 
inch long, the narrow lobes of the corolla rather longer than the tube, 
which is glabrous within. Ovules 3 or 4 in each ovary. Seeds pel- 
tate on each face of the nearly complete false partition, exalbuminous ? 
Radicle inferior ! 

Ltonsia LiEVis (sp. nov.): glabra; foliis ovatis subcordatis acu- 
tato-acuminatis ; calycis lobis triangularibus acutis brevibus; corolla 
fere glabra fauce tantum annulatim barbata; squamis nectarii dis- 
cretis glaberrimis ovarium subaequantibus ; capsula cylindrica leviter 
bisulcata. — Feejee Islands. This is probably the JEchites scdbra f of 
Dr. Seemann's collection, no. 315, of which I have seen no specimen ; 
but it differs from the New Caledonian plant (judging from Labillar- 
diere's figure) in the pointed leaves, the general smoothness, smaller 
and acute calyx-lobes, glabrous nectary and ovary, terete capsule, and 
nearly glabrous corolla, within having a bearded ring instead of five 
vertical bearded lines. Of his Lt/onna, Brown well remarked that it 
is ParsonsiiB nimis affinis. The best distinction is to be found in the 
thickish lobes of the corolla, essentially or nearly valvate in aestiva- 
tion ; so that here, rather than in Parsonsta, belongs P. ventncosa of 
F. MtiUer. 
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Alstonia, R. Br., subgen. Dissuraspermum. Semina undique 
aequaliter et creberrime ciliato-plumosa, baud vero comosa, basi api- 
ceque in acumen vel caadam producta, cauda superiori apice bifida : 
albumen tenuissimum. CoroUse lobi lineari-lanceolati, sestivatione si- 
nistrorsum (sensu Candollii) convoluti : feux barbata. — Frutices vel 
arbusculae insularum, foliis oppositis, petiolis angustissime marginatis 
basi pi. m. dilatatis, cjmis patentibus. 

A. (Dissuraspermum) costata, R. Br. (Echttes, Forst.) Soci- 
ety Islands. Brown's doubt whether the cilia which fringe the seeds 
were elongated at the base and apex into a coma, evinced his usual 
caution. In fact, the seeds are not properly comose at all, but equably 
ciliate-fringed all round, the tails short, flat, and equally fringed with 
the rest of the margin, the lower one entire and rather blunt, the upper 
notched or bifid. The rudiments of one or both of these tails are to 
be seen in A. ophioxyhideSj F. MiQl., in which the hairs extend both 
ways into a coma. Forster's description of the seeds " margine cyUn- 
drica " is, I presume, a lapsus for ** marine ciltcUa.'* 

A. (Dissuraspermum) plumosa, Labill., to which must belong 
our specimens from the Samoan and Feejee Islands, is more closely 
related to the foregoing than would be inferred from Labillardiere's 
plate, as that does not well represent the stigma (indusiate-appendaged 
below, and with sharper lobes above), nor the calyx, which is five- 
parted to the base. But the seeds are not badly figured, except that 
the long tails are fiat in our specimens, rather than exactly filiform. 
These two species might be wholly detached from AJstonia with better 
reason than Elaberopm has been. 

AscUpiad^xcecB, 

Ttlophora Samoensis (sp. nov.) : herbacea, volubilis, fere glabra ; 
foliis cordatis acuminatis membranaceis ; pedunculis filiformibus peti- 
olo apice glandulifero longioribus ; umbellis plurifloris ; coroUis vires- 
centibus ; coronas staminese foliolis subcamosis lineari-oblongis apice 
acutiusculo antheras adaequante tantum a gynostegio liberis ; poUiniis 
obovato-oblongis adscendentibus brevissime stipitatis. — Savaii, one of 
the Samoan Islands. Follicles 6 inches long, slender, smooth. 

Ttlophola Brackenridgei (sp. nov.) : volubilis, glabrum ; foliis 
ovatis subcordatis mucronatis ; pedunculis petiolum apice baud glandu- 
liferum subaequantibus ; umbellulis plurifloris ; floribus cameis undique 
glabris ; corona staminea e glandulis seu gibberibus carnosis lateraliter 
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compressis usque ad apicem acutum aduatis (in sicco subulatis) anthera 
brevioribus ; polliniis ovalibus juxta medium stipiti brevi flexuoso af- 
fixis adscendentibus. — Ovolau, Feejee Islands. Stigma depressed. 
Immature fdlicles smooth, short, acuminate-rostrate. Probably this is 
a congener of Endlicher's Hyhanthera biglandulosa, the pollen-masses 
of which are probably not so pendulous as is represented. The struc- 
ture of the androedum is very similar, but the coronal appendages are 
transversely dilated at the base, thence gradually tapering to an acute 
summit, the whole perfectly adnate to the back of the anther. In Dr. 
Wight's Iphina (T. Jphisia and T. Govanii, Decaisne) I find the 
same structure, the fleshy appendages equally adnate and laterally 
compressed. 

Gymnema subundum (sp. nov.) : volubile, undique glabellum ; fo- 
liis membranaceis ovato-lanceolatis seu ovato-oblongis basi rotundatis 
vel subcordatis ; pedunculis petiolum adaequantibus ; umbella saepius 
bifida ; corolla rotata 5-partita imberbi squamulis fere obsoletis sinubus 
instructa; gynostegio brevissimo. — Mountains of Muthuata, Feejee 
Islands. — To Gymnema both Gonyronema and Bidaria must doubt- 
less be restored. The aestivation of the corolla, said by Blume to be 
valvate, is convolute, as described by Decaisne, in all the species I have 
examined, but in most of them the margins so slightly overlap that the 
aestivation might readily be taken for valvate. 

Gymnema stenophtllum (sp.nov.) : fruticosum,erectum (3-6-ped.), 
ramosissimum, fere glabrum ; foliis coriaceis linearibus basi attenuatis 
marginibus revolutis, costa subtus pilosula ; pedunculis axillaribus bre- 
vissimis ; corolla rotata alte 5-fida inappendiculata, lobis extus glabris 
intus tenuiter barbatis ; gynostegio brevissimo ; polliniarum stipitibus 
gracilibus spiraliter contortis. — Feejee Islands, on the barren upland 
of Muthuata. This has recently been collected by Dr. Seemann (no. 
322), who has obtained it with young follicles. These are slender, 
almost as much so as the leaves, and smooth. The pollinia accord 
with the character of Sarcohbus, R. Br., but they are not " apice late- 
raliter pellucidae," as Miquel has it Dr. Seemann takes this for a 
new genus, and indeed, as the genera are arranged by Decaisne, it 
does not accord throughout with either Bidaria^ Gongronema^ or Gym- 
nema proper, while the erect habit is also peculiar. But if the two 
former genera be restored to Gymnema^ the present plant could not 
well be excluded. 

HoTA BiCABiNATA (sp. oiov.) : scaudeus ; foliis glabellis subcamosis 
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planis obscure penninerviis ovalibus seu ovatis brevissime abrupteqae 
acuminatis basi rotnndatis subcordadsve, lamina Bupra petiolnm hir- 
tellum glandulosa ; pedunculo pedicellis baud longiori ; sepalis lineari- 
obloDgis ; oorollse albse extus glabrae intus puberulse lobis ovatis acutis 
planis; coronse staminese foliolis incrassatis, disco obovato concavo- 
angulo intemo longiuscnle acuminate, marginibus baud revolutis, dorso 
eximie bicarinato. — Samoan, Tonga, and Feejee Islands. This may 
be Forster's Asclepias volubilU (non Linn.), from Tanna. It is the 
Hoy a BiUardieri, no. 819, of Dr. Seemann's list ; but hardly that of 
Decaisne. For the pieces of the stamineal crown are strikingly acu- 
minate, instead of ^' angulo interiore obtuso." 

HoTA DiPTEBA, Sccmann, no. 320, we have also from the Feejee 
Islands, along with other indeterminable specimens equaUy without 
flowers or fruit. 

ConvohmUwecB, 

Jaoqubmontia Sandwicensis {Chnvolvutas avalifoKus, Hook. & 
Am., non Vahl. Iponuea ovcdifoUa, Chois. pro parte) : villoso-pubes- 
cens, nunc glabrata ; caulibus e radice tuberosa procumbentibus ; foliis 
camosnlis obovatis cuneato-oblongisve emarginatis vel obcordatis bre- 
viter petiolatis ; pedunculis folium aequantibus 1 - 3-floris ; sepalis 3 
exterioribus ovatis obtusis herbaceis, 2 interioribus multo minoribus 
oblongo-lanceolatis acuminatis ; corolla calyce dnplo longiore. — Sand- 
wich Islands ; common. Root, according to Dr. Pickering, tuberous 
and edible. Stigmas elongated-oblong, flattish. 

BoNAMiA Menziesii (sp. nov.) : caule lignoso decumbente ; ramis 
volubilibus, junioribus herbaceis cum foliis ellipticis utrinque obtusis 
vel retusis (supra mox glabratis) aurato-tomentulosis ; pedunculis axil- 
laribus unifloris recurvis, fructiferis defiexis ; sepalis rotundatis coria- 
ceis sericeis ; stylis 2 basi connatis ; capsula ovoidea coriacea evalvi ; 
seminibus baccatis. — Sandwich Islands, where it was discovered by 
Menzies. 

Yar. /3. foliis oblongis seu ovato-lanceolatis acutis vel acuminulatis. 
OonvolvtUtLS ovalifolius, var. ? Hook. & Am. — Maui, Remy, no. 420. 

We have abundant ripe fruit and a few flower-buds. Remy's no. 
420 had dropped the corollas, but exhibited the styles. Corolla silky 
externally. Ovary 2-celled, each cell biovulate. Stigmas capitate. 
Seeds 4 or only 2, with a baccate-fleshy purple or crimson episperm, 
covering a hard seed-coat. If Brown has rightly stated the difference 



Digitized by 



Google 



OF ARTS AND SCIBNCBS. 



83f 



between Bonamia of Tbouars and his Breweria, the two genera can- 
not be maintained, and the older genus of Thouars must also include 
Stylisma, Raf. Traces of the fleshy episperm are perceptible in B. 
Roxburghii and in our B. (^Stylisma) humistrcUa. 

HydrophyUacecB, 

The study of a Nama from the Sandwich Islands led to the ex- 
amination of all the species known to me, with the following re- 
sult : — 

NAMA, Linn, 

§ 1. Folia in caulem alato-decurrentia, obovata vel spathulata, pube 
molli villosa seu pilosa : rami procumbentes. 

1. N. Jabiaicensis, Linn.: pube brevi ; foliis late obovatis spathu- 
latis ; pedunculis brevissimis vel calyce brevioribus ; capsula oblonga 
demum patente vel reflexa. — Key West, BlodgetU Mexico and 
Texas, Berlandier coll. no. 2049, 2062, 2298 ; Drummond, coll. 2, 316 ; 
Lindheimer, no. 476, 642 (the latter with very large leaves) ; Wright^ 
Gregg, Mrvendberg, no. 189. 

2. N. BiFLOBA, Chois.: villosa; foliis spathulato-oblongis ; pedun- 
culis plerisque in pedicellos filiformes (fructif. semipoUicares et ultra) 
bifurcatis ; capsula brevi. — Mexico, between Victoria and Tula, Ber- 
landier, no. 2200, not 220 as recorded in DC. Prodr. 

§ 2. Folia in caulem baud decurrentia, saepius cinerea, nee incana : 

« Omnia in petiolum sat manifestum attenuata : radix dura, ^ ligno- 
sa," perennis? 

3. N. OBiGANiFOLiA, H. B. K. : molliter cinereo-pubescens, csespi- 
toso-difiusa ; foliis parvis (adjecto petiolo 3-6 lin. longis) obovatis seu 
spathulato-oblongis, venis subtus prominulis ; floribus saepius geminis ; 
pedunculis calyce brevioribus; capsula ovali-oblonga. — N. origani- 
folia & N, rupicola, Chois. Hydrol. & in DC. L c. N. subincana, 
Willd. in Roem. & Schult 1. c — ilT. dichotoma, var. parvifoUa, Torr. 
Bot. Mex. Bound, p. 147. — This occurs in Berlandier's collection as 
no. 2254, collected ^^ between Santander and Victoria," Mexico, upon 
which specimens I suppose that Choisy's N, rupicola is partly found- 
ed. The ilT. origanifolia figured and described by Kunth is, I pre- 
sume, of the same species. But the plant, as I suspect from the 
inspection of Berlandier's specimens, is not truly firuticulose, but is 

VOL. y. 43 



Digitized by 



Google 



338 PROCEEDINGS OF THE AMERICAN ACADEMY 

rather an annual, with the base indurated, as is common in these dry 
regions late in the season. Dr. Torre/s fine specimens, from Santa 
Rosa, Chihuahua, Dr. Bigelow, and Monterey, Edwards and Eaton, 
accord with Berlandier's. 

** Folia sessilia vel basi attenuata vix petiolata (radix annua) : 
•»- Pube molli saepius pL m. viscosa cinerea vel hirsutula : sepala (mo- 
do generis) sursum dilatata. 

4. N. UNDULATA, H. B. K. Pube molli et hirsutula cinerea; 
foliis margine saepe undulatis, superioribus oblongis basi lata arete 
sessilibus, inferioribus oblanceolatis deorsum longe attenuatig ; floribus 
breviter pedunculatis vel subsessilibus plerisque lateralibus; capsula 
elongato- sen lineari-oblonga. Var. /3. (Macrantka, Chois. Hydrol. t 
2, f. 1) : foliis caulinis basi vix attenuatis ; pedunculis nunc brevibus 
nunc gracilioribus calyce aequilongis. — Mexico and S. Texas. To this 
I refer Berlandier's no. 2116 (the var. /S.), 1095, 1435, 2111, 2120, 
2195, 2215, 2328, 2525, and some specimens collected by Dr. Gregg. 
A fragment from California, collected by Mr. Wallace, seems also to 
be of this species. So is a plant collected at Fort Yuma by Major 
Thomas, in herb. Torr. 

5. Nama dichotoma (Chois.): viscoso-pubescens ; foliis spathu- 
lato-oblongis oblanceolatisve basi attenuatis subsessilibus; fioribus 
plerisque in dichotomiis sessilibus vel pedunculis calyce dimidio bre- 
vioribus; capsula ovato- seu breviuscule oblonga. Hydrolea dicho- 
toma, Ruiz & Pav. Fl. Per. 3. p. 22, t. 244.— Taking Spruce's no. 
5802, from the Equatorian Andes, to represent Ruiz and Pavon's 
plant, with the alar fiowers sessile and the corolla not exceeding the 
calyx, I refer to it Coulter's no. 916 from Mexico, and his no. 463 
from California ; in both of which the flowers in the forks are some- 
times nearly sessile, and sometimes short-peduncled, or short-pedun- 
cled lateral flowers come from the reduction of one fork to a short 
peduncle ; and the corollas are twice as long as the calyx. But aU 
the species appear to vary in this respect. 

6. N. Sandwicensis (sp. nov.) : pube brevi hirsutula cinerea ; 
foliis spathulatis deorsum attenuatis; pedunculis terminalibus de- 
mumque lateralibus ssepius bifurcatis calyce fructifero longioribus; 
capsula ovali. — Sandwich Islands: Oahu, Macrae, Nuttall, Remy, 
no. 425. Sand-hills of Maui, Dr. Pickering and Mr. Breckenridge. 
Kauai, Nuttall. Very much branched; the leaves soon revolute, 4-6 
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lines long. Flowers small. Flower-stalks in fruit from 3 to 6 lines in 
length, divergent. 

-»- -»- Hispida : sepala sursum vix ampliata. 

7. N. HISPIDA : setis albis rigidis undique hispida ; foliis oblongo- 
linearibus seu spathulatis; floribus terminalibus demum lateralibus 
subsessilibus saepe geminis vel subscorpioideo-seriatis ; sepalis angustis- 
sime linearibus ; capsula oblonga. -^. Jamaicensts f Engelm. & Graj, 
PL Lindh. 1. no. 130, non Linn. i\7*. dichotoma, Torr. Bot. Mex. Bound. 
Surv. p. 147, excl. van N. biflora, var. spathulatay Torr. in Pacif. R. 
R. Surv. 5. p. 362. Texas and the Mexican borders of the Rio Grande ; 
Coll. Berlandier, no. 2385, 2443, 2486, and perhaps 1420 ; Drummond, 
III. no. 195 ; II. 309 ; Lindheimer, no. 130, and in later collections ; 
W. Texas and New Mexico, Wright, no. 493, 494, 495, 1585, 1586 ; 
Fendler, no. 643. Less hispid forms probably referable to this species 
are from New Mexico or Arizona, no. 1584, Wright ; from the moun- 
tains of San Antonita, New Mexico, Dr. Bigelow, and the same from 
Fort Yuma, California, Major Thomas, and from the same district by 
Fremont ; also Arizona, Thurber. 

§ 3. Folia baud decurrentia, abrupte longius petiolata, subtus pube 
sericeo-villosa argenteo-incana ; pedunculi cymoso-pluriflori, flori- 
bus pedicellatis pro genere maximis, corolla f-poUicari. 

8. N. SERiCEA, Willd. ; Rcem. & Schult. Syst. 6. p. 189. N. longt- 
Jhra, Chois. Hydrol. p. 20, t. 2, f. 2, & in DC. Prodr. Mexico : ColL 

Coulter, no. 914, 915. 



« 



Species dubia. 



N. HiRSUTA, Martens Sc Galeotti, ex Walp. Repert. 6. p. 565. 
Oaxaca, Mexico. 

BorraginacecB. 

Heliotropium anomalum (Hook. & Am.) : fruticosum, depressum, 
strigoso-incanum ; foliis confertis lineari-lanceolatis basi attenuatis 
spathulatis ; cymis pedunculatis glomerulifloris ; calycis lobis insequali- 
bus imbricatis 2 exterioribus ovatis seu oblongis, ceteris linearibus; 
coroUae tubo extus strigoso-sericeo calyce bis longiore ; antheris apicibus 
brevissime barbulatis primum cohaerentibus, nuculis 4 rarius 5-6 
scabris. Idthospermum tncanum, Forst. Pentacarya heltotraptoideSf 
DC. — Coral Islands, and Sandwich Islands. 

Var. p. ARGENTEUM : pube molliore densiore nitente incanum ; flori- 
bus pauUo majoribus. — Sandwich Islands. 
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The anomaly of five nucules to the fruit, which suggested Hooker's 
specific as well as De Candolle's generic name, is so far from constant, 
that I could not detect a single instance in a long suite of specimens, 
although Dr. Pickering appears from his notes to have been more 
lucky. I have found six nucules ; but a supernumerary carpel is not so 
extraordinary ; and this suggests that the five nucules, when this num- 
ber occurs, result from the abortion of one cell or half-carpeL In all 
essential respects this species is a Heliotrope, in which genus even the 
inequality of the sepals is not altogether unexampled. 

Without hesitation, we may reduce to the genus HeUotropium Nut- 
tail's Euploca (as I had already indicated), Endlicher's Sehletdenta 
{PresleOj Mart), and De Candolle's Pentacarya, and (with Fresenius) 
associate Toumefortia with it rather than with JEhreticu But the plant 
which (in Mem. Amer. Acad. n. ser. 6. p. 403) I had inadvertently 
referred to HeUotropium^ viz. H. Japonicum^ is only a variety (with 
broader leaves and longer style) of Ammam's Arguzia {Toumefortia 
Arguzia, DC), a connecting link between HeUotropium § HeUophytum 
and Toumefortia. 

Considerations analogous to those which forbid the dismemberment 
of HeUotropium^ point, though perhaps less directly, to the reunion 
under Ooldenia of several plants which have been distinguished as 
genera.* 

* If we retain under Coldenia both Stegnocarpus, DC. and TiquiUa, Pers. (which 
b GalapagoGy Hook, f.), and add EddycL^ Torr. (and even PtUocalyx, Torr.), a well- 
marked genns, of uniform floral characters and not incongruous in habit, will be the 
result. Otherwise we shall have four or five genera for barely twice as many spe- 
cies. The genus may be thus disposed in sections : — 

COLDENIA, Linn. 

I. Fructus e nucnlis 4 trigonis dorso convexis intus faciebus planis arete con- 
junctis, crassis, crustaceis. 

1. EucoLDENiA, DC. Styli 2, breves. Fructus globoso-quadrilobus : nucnlss 

geminatim subconnatn, demum partibiles. C. progumbens, Linn. 

2. Steonocarpus, DC, Torr. Stylus bifidus. Fructus globosus- in nuculas 4 

secedens. C oavbscens, DC. Stegnocarpua caneacens, Torr. in Pacif. B. R 
Rep. 2, p. 169, t. 7. 

n. Fructus alte quadrilobus, e nuculis 4 (yel abortn paucioribns) ovatis panris 
angulo intemo basi styli mediante tantum connexis, pericarpio tenui. 

3. Eddta, Torr. Stylus supeme bifidus. Nnculss tenniter crustaoeie, papilloBO- 

scabrss. C. hisfidissima, Torr. L c, t 9. 
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CoBDiA ASPERA (Forst) : pube ferruginea hirsnta, demum glabres- 
cens ; foliis membranaceis ovatis acuminatis asperulis supra glabratis, 
serraturis subulatis ; floribus parvis cymoso-glomeratis ; calyce ovato- 
cylindraceo ferrugineo-villoso 10-striato, dentibus 5 minimis subulatis ; 
corollsB tubo calycem vix superante lobis sestivatione inflexis et cor- 
rugatis longiore ; drupa ovata acuta nuda, putamine 1 - 2-spermo. — 
Tonga, Feejee, Samoan, and some of the Coral Islands. A distinct 
and genuine Cordia, but the specific name is unfortunate, for the 
leaves are by no means rough. — This is no. 336 of the Feejee collec- 
tion of Dr. Seemann, referred by him to C. Sprengelii^ DC, but it 
does not accord with Sprengel's detailed description. 

LdbiaUe. 

Gardoquia pilosa (sp. nov.) : fruticosa; foliis lato- sea rhombeo- 
OTatis petiolatis subserratis lineato-venosis baud coriaceis puberulis 
subtus vix canescentibus ; verticillastris multifloris ; calycis hirsuti 
pedicello longioris dentibus subulatis, fauce intus nuda ; coroUis " coc- 
cineis" pilosis calyce (semipoUicari) triplo longioribus. — Andes of 
Peru at Banos. Resembles G. rugosa in the foliage, but the flowers 
are much larger, the corolla elongated, &c. It needs to be compared 
with G. ptdchella, H. B. K. ; but the branches are glabrous, and the 
leaves not tomentose beneath, nor coriaceous. 

Sphaoele hastata (sp. nov.) : herbacea ; foliis amplis hastatis 
creberrime crenulatis utrinque cauleque cano-tomentulosis, floralibus 
oblongo-lanceolatis sessilibus; cymis laxis multifloris thyrsum elon- 
gatum efficientibus ; corollis '^ purpureis " tubulosis calyce triplo longiori- 

4. TiQUiLiA, Pers. Stylus bifidus vel di visas. Naculn Isves, nitidn, tenuissime 

crastacesB. Embryo generis, i. e. cotyledones plans, integrse. C. dighoto- 
MA, Lehm. C. ( Galapagoa, Hook, f.) Dabwini & fubca. 

5. TiQuiLiopsis. CorollsB tubas basi intas S-squamatas. Naculn fere mem- 

branaceae. Cotyledones bipartitse, radicalse utrinque accumbentes. Caet, 
Tiqxdlia. C. Nuttallii, Hook. Kew Jour. Bot. 3, p. 296. Tiquilia parvi- 
fdiay Nutt. in herb. Hook. T, hremfoUa, Nutt. herb, ex Torr. Bot. Mex, 
Bound., p. 136. T, Oregona, Torr. Bot. S. Pacif. Exped. (Calif. & Oregon), 1. 12 
Ptilooaltx, Torr. in Pacif. B. R. Rep. 1. c, t. 8, where it is admirably figured, 
may be regarded as a StegnocarpuSt with all but one of the cells of the ovary sterilet 
these appearing as lateral vestiges on the cross-section of the monococcous cori- 
aceous frait. In this view it is not likely to stand as a genus, unless Tiquilia also 
does. Those who regard the reduction here foreshadowed as too great, might be 
better satisfied with three genera, viz. Coldeniay PtHocalyXt and Tiqwlia, 
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bus ; genitalibus sublonge exsertis. — Sandwich Islands, on Mouna Ha- 
leakala, East Maui, alt 5,000 - 7,000 feet A most strilting and distinct 
species : corolla an inch long, somewhat pubescent 

PHYLLOSTEGIA, Benth. An examination of the now extant 
materials of this Sandwichian genus leads to the suppression of four of 
Bentham's species, and the establishment of as manj new ones. Two 
of the latter constitute a peculiar section, and P. florihunda maybe 
taken for another. The sections, and a key to the species, may be 
presented as follows : — 

i 1. Genuine. Racemi yerticillastriflori, nempe yerticillastri 6 - 20-flori in race- 
mo caalem termiaaiite dispositi, vel infimi (nunc Insu omnes) axillares. 
CoroUffi albffi. 
Calycis lobi tabo SBqnilongi foliacei, amplissimi : hirsatissima. P, vestita, 

Calycis lobi tnbo pi. m. breviorea : 

Fractiferi ampliati, explanato-patentes, foliacei. Pedicelli ca- 

Ijcem sericeo-pabescentem subsquantes. P, grandiflora. 

Fractiferi baud explanato-patentes (P. racemosa forte excepta). 
Glabra : pedicelli graciles. 
Yerticillastri plariflori, haad pedanculati. P. brevidens. 

Yerticillastri 6-flori, cjmulis seepiiis pedancalatis ! P. glabra, 

Hirsatissima : pedicelli breves. P. hirsuta. 

Molliter pabescens sea villosa. 
Pedicelli graciles caljce ssBpissime longiores : pill patentes. P. parviflora, 
Pedicelli caljcem cam corolla strigoso-pubescentem sabse- 

qaantes. P. clavatcL 

Pedicelli brevissimi plarimi. 

Calycis lobi subalato-lanceolati tubam sabseqoantes. P. stachyoides. 

Calycis lobi ovati, obtasi, tubo breviores. P. racemosa, 

\ 2. Latbriflorjs. Racemi simpliciflori (pedicellis solitariis), breres, ex axillis 

folioram inferioram. CoroUse yiolacess, parrsD. 

Lobi calycis hirsatissimi, tabo seqailongi, lineares. P. Jhribunda, 

\ 3. Haplostaohtjb. Spica simpliciflora terminalis, nada. Corolle albse, tabo 

longo, lobis sabeequalibus crispis. Folia sabtas cano-tomentosa. 

Folia basi sat cordata : calycis dentes angasti, acuti. P. haplostacht/a. 

Folia basi vix cordata : calyx repando-trancatus. P. truncata. 

Phyllostegia vestita, Benth. (racemo laxiore folioso,) takes in 
P. dentata, Benth., racemo denso nudo, foliis floralibus plerisque calyces 
fructif. baud superantibus. 

Phyllostegia grandiflora, Benth. To this, I suspect, belongs 
Gaudicbaud's Prasium macrophyUum also, but not Bentham's PhyUo^ 
stegia macropkyUa^ at least as to Macrae's plant, from which his de- 
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scription is principally drawn, and which I take for a form of P. parvi- 
fiora. 

Phyllostegia bbevidens (sp. nov.) : glabra ; foliis ovalibus argute 
dentato-serratis ; racemo laxo brevi simplici, verticillastris multifloris ; 
calyce quasi truncato, dentibus br^vissimis obtusis erectis ; corollas tubo 
dorso pubescente calyce duplo longiore (semipoUicari). — Hawaii, in the 
forest of Mouna Kea, alt. 3,000 feet. Inflorescence as in P. grandijlora 
(except in the smoothness), i, e. the pedicels sessile or nearly so ; but 
more numerous, from 7 to 11 in each cymule. 

Var. ? /3. AMBiGUA : calyce glaberrimo magis dentato, dentibus tubo 
quadruplo triplove brevioribus; corollas tubo calyce triplo longiore 
(subpoUicari) ; foliis subtus nunc parce pilosis. — West Maui. This is 
ambiguous between P, hrevidens and P. grandijlora^ having the corolla 
about the size and shape of the latter, and most of the leaves are spar- 
ingly pilose beneath. But the latter are sharply serrate, the calyces, 
pedicels (about 5 in each cymule), &c. are perfectly glabrous, and the 
calyx-teeth, although manifest and of the same form as those of P. 
grandijlora^ are much shorter and hardly spreading. There is reason 
to suppose that this may be the same as a specimen which Menzies 
collected on Maui, which is preserved in the herbarium of the British 
Museum, and which Bentham referred to his P. Chamissonis. In 
which case, if of a distinct species, as is likely, it should be named 
P, Menziesii, 

Phyllostegia glabra (Benth.) : undique glaberrima ; foliis ovatis 
serratis basi rotundatis vel truncatis ; racemo laxo thyrsoideo, cymulis 
plerisque pedunculatis trifloris; lobis calycis parvulis breviter lan- 
ceolatis tubo dimidio brevioribus, fructiferis vix ampliatis subpaten- 
tibus ; corollas tubo calyce 2 - 3-plo longiore. Variat calycis lobis angus- 
tioribus acutis, seu latioribus obtusis vel obtusiusculis, fructiferis baud 
raro tubo aequilongis; corolla subpoUicari vel dimidio minore. — Gaudi- 
chaud's plate of Prasium glahrum represents the largest-flowered form 
of this species. Bentham's Phyllostegia glabra, in Bot. Reg. and in Lin- 
naea, was described from branched specimens with smaller and proba- 
bly later flowers; his P. Ghamissonisy from a larger-flowered form. 
The corolla varies much in size, but I have never seen it rival that of 
P. grandijlora. I am persuaded, accordingly, that Bentham's P. 
Macrm and P. Chamissonis must merge under the original name, 
P. glabra. The species is the only one with pedunculate cymules, ex- 
cept the following. 
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Phtllostegia HIRSUTA9 Benth. This is known only by deflorate 
specimens of Macrae's collection ; but it is probably of this genus. 

Phtllostegia pabyifloba (Benth.) : molliter villosula vel pubes- 
cens; foliis ovatis seu ovato-oblongis serrato-crenatis basi rotundatis 
cordatisve ; racemo laxo glanduloso- seu viscoso-villoso ; verticillastris 
plerumque G-floris, pedicellis gracilibus ; calycis lobis breviter lanceo- 
latis tubo 3 - 4-plo brevioribus, fructiferis vix ampliatis snbpatentibus ; 
corolle tubo puberulo calyoe 2 - S-plo longiore (semipollicari). — Under 
this I combine the following : — 

Yar. a. Gaudichaudi (P. parviflora^ Benth.) : foliis subtus molliter 
seu mollissime pubescentibus ; racemis saepe paniculatis ; floribus par- 
Yulis ; corolla gracili ; pedicellis saepius calyce (1| lin.) multo longiori- 
bus (3-6 lin.) nunc tantum aequilongis. 

Yar. /9. glabbiuscula {P, macrophyUay Benth., praesertim pi. 
Macraei) : foliis cauleque subpubescentibus vel glabratis ; floribus ma- 
joribus ; pedicellis calyce (2-3 lin.) 2 - 3-plo longioribus ; verticillastris 
interdum 8-floris. 

Yar. y. MOLLIS (P. mollis^ Benth.) : undique mollissime velutino- 
pubescens, canescens ; pedicellis calyce brevioribus vel subaequalibus ; 
corolla (4-5 lin.) calyce duplo longiore. 

Phtllostegia stachtoides (sp. nov.) : molliter pubescens ; foliis 
ovato-lanceolatis acuminatis vix basi subcordatis crenato-serratis ; race- 
mo denso; verticillastris 10-14-floris; pedicellis calyce brevioribus; 
lobis calycis glandulosi-puberuli subulato-lanceolatis tubo pauUo brevi- 
oribus ; coroUae pubescentis tubo calyce duplo longiore. — Hawaii, in the 
district of Waimea. Leaves much like those of P. racemosa^ but 
tapering to an acute point, and scarcely at all cordate. 

Phtllostegia olayata (Benth.): pubescens vel hirsuta pilis 
appressis, foliis ovatis seu ovato-lanceolatis subacutis basi rotundatis vix 
subcordatis crenato-serratis ; verticillastris 6- 14-flori8, pedicellis calyce 
subaequilongis ; lobis calycis strigosi late triangulari-ovatis obtusis tubo 
triplo brevioribus; corolla strigoso-pubescentis tubo calyce triplo lon- 
giore; stylo apice clavato. Yariat 1. foliis glabriusculis pedicellis 
fructiferis 2 -3-plo longioribus, 2. sericeo-villosa, canescens, lobis calycis 
paullo majoribus. — Style more clavate than usual at its summit, the 
upper lobe smaller and its stigma often abortive. 

Phtllostegia bacemosa (Benth.) : villosula seu tomentoso-pubes- 
cens ; foliis oblongis ovato-lanceolatisve obtusis basi saepissime cordatis 
crenatis; verticillastris 8-12-floris; pedicellis brevissimis; lobis calycis 
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tomentulosi ovatis obtusissimis tubo dimidio brevioribus, fructiferis 
auctis patentibus ; corolla pubescente calyce duplo longiore. — Branches 
of the style often unequal, the upper one being smaller, as in the pre- 
ceding. 

Phyllostegia haplostaohta (sp. nov.): cano-tomentosa ; foliis 
cordato-oblongis seu cordato-lanceolatis crenatis ; verticillastris bifloris ; 
floribus subsessilibus in spicam simplicem virgatam digestis; calycis 
dentibus lato subulatis erectis tubo 3 - 4-plo brevioribus ; corollse tubo 
longe exserto, lobis crispis. — Maui, on the sands of the low isthmus. 
Also gathered by Remy on Hawaii. Calyx 3 or 4 lines long, cylin- 
draceous, a little curved, and the flower horizontally spreading in 
anthesis. Corolla white; the tube 8 or 9 lines long, the lips less 
unequal than in other species, the upper one and the three lobes of the 
lower lip rotund and with strongly undulate-crisped margins. Style of 
the genus. So of the fruit, which is apparently drupaceous when fresh, 
but is included in the ovoid and nearly closed fructiferous calyx. 

Var. p. LEPTOSTAOHYA : foliis angustioribus e basi minus cordata, 
pagina superiore calycibusque minutim tomentulosis nee incanis ; flori- 
bus inferioribus dissitis. — On barren ridges of Kauai ; in flower. 

Phyllostegia truncata (sp. nov.) : tomentulosa ; foliis lanceolatis 
crenulatis basi truncatis vel subcordatis subtus incanis; verticillastris 
bifloris ; floribus in spicam simplicem digestis brevissime pedicellatis, 
infimis dissitis ; calyce puberulo glanduloso repando-truncato, dentibus 
brevissimis latis obtusissimis; corollas tubo elongato, lobis rotundatis 
subaequalibus crispis. — Maui, Coll. Remy, no. 395. Closely related to 
the preceding. The two would be taken for the type of a distinct 
genus ; but I find no sufficient reason for their separation. 

Phyllostegia floribunda (Benth.) : villoso-hirsuta ; caule rigido 
(bipedali) ; foliis ellipticis seu oblongo-ovatis acuminatis crenato-serratis 
basi rotundatis vel obtusis ; racemis brevibus plurifloris ex axillis fol. 
inf., rhachi pedicellis filiformibus calycibusque patenti-hirsutissimis ; lo- 
bis calycis linearibus tubo suo et corollas "late violaceae " subaequilongis. 
— Hawaii, in woods of the district of Puna. Before known only from 
the specimen gathered (probably on Hawaii) by Nelson in Cook's last 
voyage, and preserved in the Banksian herbarium. Achenia fleshy, 
projecting from the open mouth of the fructiferous calyx. 

STENOGYNE, Benth., is the other Labiate genus peculiar to the 
Sandwich Islands. In all the species the corolla is more or less haity 
or downy externally towards its summit, while the lower part of the 

yoL. V. 44 
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tube is apt to be glabrous or glabrate. The color is mostly rose or 
pink. The lips, indeed, are often " subaequal ** ; but it is the upper 
(not the lower) lip which surpasses the other, sometimes strikingly so 
when fully developed. This is especially the case in the small-leaved 
section, where the erect or falcate upper lip, produced much beyond 
the short and S-cleft lower one, calls to mind the corolla of a CastiUeta* 
The bearded annulus is wanting in S, rotundi/oHa^ S. cardaeoy and 
nearly so in what I take to be & macrantha, therefore probably in S. 
MunUs. The stamens equal the upper lip, or are exserted beyond it. 
The following conspectus of the species will be convenient. 

* CoroUa exannulata, VartkUkutri scBpivs t-flori. 

Folia longias petiolata : nerri caljds obsoled. 

Hirsato-hispida : calyx 5-fidas : cor. lab. saperios prodactam. S. macrantha, 

Glabrata : calyx breviter dentatus : corollsB labiam saperios 

inferiori vix longias : filamenta villosa ! S. rotundifolia. 

Folia Tix petiolata, glabra : calyx nerrosas, 5-lobas. 

Folia sabpetiolata : calycis lobi acnti. . S. cordata. 

Folia arete sessilia; calycis lobi lati obtosi. S. sessUis* 

* * Corolla viUoeo-atmukUa, 

Folia majora, longias petiolata : yerticillastri ssBpius 6-fiori : labia coroUee sabceqai- 
longa yel saperios paollo longios. 
Calycis nerri obscori, dentes breres obtosi. Folia sabmembranacea. 
Sobglabra, caole angolis hirsotis : folia rotondata : pedicelli 

calycem vix seqaantes. S. calaminthoides. 

Glabra: folia oyata, acota : pedicelli calyce longiores. S.8crophulartoide8, 

Calycis prsBsertim froctiferi nerrosi, lobi acuti : folia rigida. 
Erecta : folia ovata sea oblonga. JS. rugasa. 

Procombens : folia oblongo- sea lanceolato-linearia : yerticil- 
lastri biflori. S, angustifiUa. 
Folia panra, pleromqoe petiolata : caoles ramosissimi diffusi : yerticillastri biflori : 
corolla (yiridolsB) fauoe minas ampliat», labiam soperios insigniter pro- 
dactam : stamina exserta. {Microphyllae,) 
Glabra : folia acote serrata vel incisa, basi angustata. S. microphyUa, 
Hispida : folia oblonga, obtasa, grosse crenata. S. crenOta. 
Yilloso-pabescens : folia rotondata, basi troncata yel sobcor- 

data, grosse crenata. S. diffusa. 

Stenogyne macbantha (Benth. ?) : pilis patentibus undique mol- 
liter hispida ; foliis subrotundis vel ovatis crenatis basi saepius cordatis 
submembranaceis longiuscule petiolatis ; verticillastris 6*floris ; pedicel- 
lis calyce 54obo aequilongis, utrisque hispidis; filamentis subnudis; 
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corolla (subpoUicari!) fere exannulataextus sericea. — The above charac- 
ter is drawn from no. 381 of Remy's collection, from Hawaii. It does 
not accord in several particulars with the character of Bentham's S, 
macrantka, drawn from a single specimen collected by Macrae. That 
is stated to have corollas an inch and a half long, ^ labio superiore viz 
inferiore breviore." In Remy's specimens the lower lip is decidedly 
shorter than the upper, the dilated orifice oblique. 

Stenogtnb BOTUNDIFOI.IA (sp. nov.) : caulibus basi sufPruticosis 
acute tetragonis ad angulos praesertim cum petiolis retrorsum hirsutis ; 
foliis glabratis rotundis crenatis basi truncatis vix subcordatis pollicari- 
bus ; verticillastiis 6-floris ; pedicellis petiolo dimidio brevioribus calyce 
glabro breviter dentato subsequilongis ; filamentis villosis; corolla (10 
lin. longa) exannulata intus villosa. — Mouna Haleakala, E. Maui. 

Stenogtne cokdata (Benth.) : glabrata vel prater nodos barbatos 
glabra; foliis subpetiolatis ovatis basi pi. m. cordatis (pollicaribus) 
crenulatis ; verticillastris 2 - 6-floris ; pedicellis brevissimis ; calyce in- 
sequali, lobis acutis, anticis tubo subaequalibus ; corolla exannulata, 
labiis fere aequilongis. — Hawaii and W. Maui. 

Stenogynb sessilis, Benth., nearly related to the last, has been 
found only by Menzies. The specimens in the Banksian and Hookeri- 
an herbaria have larger, rounder, more rugose, and more closely sessile 
leaves than S> cordcUOy the stem hairy on the angles, the lobes of the 
calyx broad and obtuse, and the downy corolla larger. 

Stenogtnb calaminthoides (sp. nov.) : subglabra ; caulibus de- 
cumbentibus vel repentibus tetragonis ad angulos retrorsum hirsutis ; 
foliis rotundo-ovatis crenatis basi subcordatis truncatisve longiuscule 
petiolatis subflaccidis (1 - 2-poll.) ; verticillastris 6 - 8-floris ; pedicellis 
calycem vix sequantibus ; dentibus calycis obtusis brevissimis ; coroUad 
elongatsB supeme puberulae (ultrapollicaris) labiis fere aequilongis. — 
Hawaii, in the forests of Mouna Kea, &c. Allied both to S, rotundi- 
folia and to S. scrophularioides. 

Stenogtnb scrophularioidbs (Benth.): glabra, divaricato-ra^ 
mosa ; foliis ovatis acutis serratis basi rotundatis vel truncatis subflacci- 
dis, petiolo gracili ; verticillastris saepissime 6-floris ; pedicellis calyce 
breviter dentato longioribus; corollae supeme pubescens labiis sub- 
aequilongis. — Hawaii. 

Yar. /3. foliis oblongo-ovatis saepius acuminatis argutius serratis 
floribusque majoribus. S. Nelsoniy Benth. Ph^opsis montanaf Nutt. 
— Hawaii and Oahu. 
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Stenogyne rugosa (Benth.) : ssepius glabra vel glabrata ; foliis 
coriaceis rigidis oblongis seu ovato-oblongis basi rotundatis vel truncatis 
petiolatis crenato-serratis reticulatis nunc mgulosis ; verticillastris ple- 
rumque 6-floris; pedicellis calyce brevioribus; caljce subinaequali, 
lobis ssepius mucronato-acutis vel acutissimis tubum subaequantibus ; 
corollaB breviusculae labio inferiore pauUo breviore. — Variat, 1. fere 
omnino (corolla excepta) glaberrima, laevis, seu pedicellis caljcibusque 
hirsutulis: 2. hirsutula vel hispidula, foliis nunc rugosis asperulis: 
3. pube brevi moUi induta, verticillastris 6 - 10-floris. — Hawaii, 
brought by most collectors. 

Stenogyne angustifolia (sp. nov.) : glaberrima ; caulibus filifor- 
mibus sarmentosis ssepius procumbentibus ; foliis coriaceis oblongo- 
linearibus seu lineari-lanceolatis crenulato-serratis basi in petiolum 
angustatis ; verticillastris bifloris ; floribus fere S. rugosne, lobis caljcis 
inferioribus tubo pauUo longioribus ; corolla glabrata. — Hawaii, in the 
district of Waimea. Possibly an extreme form of the preceding. 

Stenogyne microphylla (Benth.) : glabra, diffuso-ramosissima, 
subscandens; foliis parvis (i-J-poU.) oblongis grosse serratis vel 
incisis basi in petiolum marginatum angustatis ; verticillastris bifloris ; 
corolla extus pubemla, labio superiofe falcato longe producto ; stamini- 
bus exsertis. — BEawaii. 

Stenogyne crenata (sp. nov.) : hispida, ramosissima, foliosis- 
sima; foliis parvis oblongis seu ovalibus obtusis grosse crenatis bre- 
viter (nunc brevissime) petiolatis ; verticillastris bifloris ; corolla extus 
hispida, labio superiore longiuscule producto ; staminibus exsertis. — 
Maui, on Mouna Haleakala. Differs from the preceding in the his- 
pid hairiness, which is retrorse and aculeolate on the acute angles of 
the stems, in the blunt and crenate leaves, less unequal lips of the 
corolla, <&c. 

Stenogyne diffusa (sp. nov.) : moUiter villoso-pubescens, divari- 
cato-ramosissima ; foliis parvis rotundis grosse crenatis basi truncatis 
vel subcordatis (lj--2 lin. latis) petiolatis; verticillastris bifioris; 
calycis lobis obtusis; corolla extus pubescente, labio superiore longe 
producto ; staminibus exsertis. — Hawaii, in forests of the district of 
Waimea. 

A specimen of what may be still another species of this small-leaved 
section was gathered on East Maui, with ovate-subcordate or deltoid 
leaves, incisely lobed, and with the diffuse branches cinereous-pubes- 
cent ; but the flowers and fruit are unknown. 
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Teuceium argutum, R. Br. var. pinnatifidum : foliis laciniato- 
pinnatifidis fere bipinnatifidis. — Hunter's River, New South Wales. 

The no. 359 of Seemann's Feejee collection, inadyertently named 
Ooleiis atropurpureus, is Plectranthus Forsteri. 

Acanthacene, 

Eranthemum laxiflorum (sp. nov.) : glaberrimum ; foliis ovato- 
seu lanceolato-oblongis ssepius acuminatis acumine obtuso ; pedun- 
culis axillaribus petiolo longioribus cymoso-tri - multifloris ; bracteis 
oblongis parvis herbaceis ; pedicellis caljce longioribus ; laciniis 
caljcis setaceo-subulatis tubo brevissimo pluries longioribus; corolla 
" caerulea *' hjpocraterimorpha, lobis ovalibus. — Sandalwood Bay, 
&c., Feejee Islands. A showy species, of the same group as JE. hi- 
color; " shrub six feet high, ornamental.'' The color of the flowers, 
" blue," is stated on the authority of Dr. Pickering's notes. This' and 
the following mixed were distributed by Dr. Seemann under the name 
of " GraptophyUum hortense^ — which throws much doubt on the as- 
signed difference in color. 

Eranthemum insularum (sp. nov.) : glabrum ; foliis ovatis lance- 
olatisve obtuse acuminatis; pedunculis axillaribus seu ramos ter- 
minantibus brevibus 1 - 3-floris ; bracteolis minutis ; calycis laciniis 
subulatis tubo duplo triplove longioribus ; corolla " purpurea " infundi- 
buliformi, lobis oblongis. — Feejee Islands, ^ frequent and sometimes 
cultivated ; an ornamental shrub, six feet high, with purple flowers." 
Vavau and Lifuka, Friendly Islands, Prof. Harvey. Perhaps varying 
into the preceding. Is Jasticia longtfolia, Forst. (J. stnimta, Soland., 
appended by Nees to Anthacanthus) a congener of the above ? 

Ch^tacanthus repandus : glaber, elatus (fruticosus ?) ; foliis 
ovato-lanceolatis seu oblongis acumine obtuso repandis sinuatisve mem- 
branaceis ; pedunculis cymoso-paucifloris ; corolla extus calyceque 
minutim pubescentibus. Justicia repanday Forst. ? Mranthemum re- 
pandum, Roem. & Schult. ? Anthacanthus repandus, Nees in DC, ? — 
Ovolau, Feejee Islands. The small flowers, anthers, &c. correspond 
with the Cape species, upon which Nees founded his Ghcetacanthus. 

DiCLiPTERA CLAVATA, Juss. Our materials from Tahiti barely 
suffice to show that the plant is of this genus. The apparent contra- 
diction in Vahl's description, which puzzled Nees (Prodr. ll. p. 490), 
is readily harmonized by noting that the word ^^ bracteis " -in the diag- 
nosis refers to the involucral valves, but in the appended remarks it 
. : applies .to those bracts which subtend the ramifieations. 
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Gesneriaceay Oyriandrea* 

Of Cyriandra hifiora^ Font^ from Tahiti, the original of the genus, I 
have nothing to remark. The species inhabiting the Sandwich Islands 
I have been able to study under favorable circumstances ; the substance 
of the revision is presented in the following analysis and diagnoses. 

CyrtandrtB Sandwicenses. 

1. Hores mediocri, nltra-semipollicarei. 

Folia oordatft, ampls. 

Calyx rotatos, lobis ovatis : oyarinm yillosam. C cordifoUa, 

Calyx campanalatns, lobis lanceolatiB : OTariam glabnim. C platyphyUa, 

Folia atrinqne acuta yel acamiaata. 

Calyx craterifbrmis breviter 5-lobiu. C. Pickeringii, 

Calyx cylindricas, breTiter S-lobos. C. grandijlora. 
Calyx campaoulatus vel cylindracens, S^dns. 

Pedancalos commaiiis breTissimiis. C pcdudosa, 

Pedancnliis pedicellis aeqniloDgas. C, triflora. 

Calyx 5-partitii8 : folia atrinqne viridia. Yar. lysiosepala. 

Calyx 5-partitn8 : folia snbtns fermgineo-Bericea. C. Lesaomana. 

2. Flores pani, hand semipoUicarefl. 

Folia elllptica, sabtos canescenti-Telntina: calyx S-fidns. C Gamatiana, 

Folia lato ovata, snbtns prninoso-canescens ; calyx 5-partitu8, lobis 

lanceolatis. C. Macnsu 

Folia ntrinqne yiridia, oblonga sen lanceolata: calyx 5-partitas, 

lobis setaceis elongatis. C, Menzie$U. 

Ctrtandra cordifolia (Gaud.): villosissima ; foliis rotundo- 
ovatis cordatis acuminatis argute dentatis supra hirsutis subtus calyci- 
busque dense tomentoso-villosis subincanis (5 - 7-poll.) ; pedunculis 
plurifloris ; calyce rotato angulato-quinquefido fere aequali corollam 
subaequantibus, lobis late ovatis acuminatis ; ovario cum stylo brevis- 
simo villoso. — Oahu. Gaudichaud's plate pretty well represents this 
species, except that the shaggy pubescence is omitted, the leaves are 
not large enough, and the rotate calyx not expanded. 

Q^RTANDRA PLATTPHTLLA (sp. uov.) : foliis subrotuudo-cordatis 
breve acuminatis (5-9 poll, latis) argute denticulatis supra hirsutulis 
subtus canescenti-pubescentibus, costis cum petiolis ramis calycibusque 
pube ferruginea villosis ; pedunculis plurifloris ; calyce insequaliter 
quinquefido, lobis lato-lanceolatis corolla brevioribus ; ovario cum stylo 
gracili glaberrimo. — Hawaii, in forests. Stem 10 feet high. 

Ctrtandra Pickeringii (sp. nov.) : ferrugineo-villosa ; foliis ob- 
longo-lanceolatis utrinque acuminatis subserrulatis supra hirsutis subtus 
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(praeter costas villosas) fulvo- vel canescenti-pubescentibus ; pedunculis 
3 - 5-flori8 ; calyce craterifonni subaequaliter breviter 4 - 5-lobo corolla 
breviore, lobis late deltoideis. — Mountains of Oahu. Except for the 
calyx (which is ampliate in the manner of (7. cordifoUa, but crateri- 
form or cjathiform rather than rotate, and much less lobed), and the 
soft fiilyous down of the lower surface of the leaves, this might be taken 
for a variety of the next species. 

Ctrtandba triflora (Graud.) : glabrata vel primnm ferrugineo- 
hirsuta; foliis oblongis seu ellipticis utrinque acutii vel acuminatis 
serrulatis serratisve utrinque viridibus; pedunculis brevibus 2-5* 
floris ; calyce subaequaliter 5-fido cylindraceo, lobis lato-lanceolatis 
corolla brevioribus. 

Var. a. Gaudichaudi: ramis foliisque praBter costam venasque 
paginsQ inferioris ferrugineo-pubescentes glabris; calycis lobis tubo 
squilongis. — Oahu, Hawaii. 

Yar. fi. arguta: ramulis cum inflorescentia ferrugineo^hirsutis ; 
foliis majoribus ovalibus caudato-acuminatis crebre argutissime serratis 
hirsutulis ; calycis (etiam fructiferi hirsuti) lobis tubo brevioribus. — 
Hawaii, in mountain forest* 

Var. y. ltsiosepala: calyce fere 6-partito; cast. var. /3. — Ha- 
waii, in deep forest 

Cyrtandra grandiflora (Gaud.) : foliis oblongis seu ovatis 
utrinque acuminatis subintegerrimis glabratis subtus pallidis puberu- 
lis, costa venis petioloque pube brevissima ferrugineis ; pedunculo 1 - 
2-fioro bracteis foliaceis ; calyce cylindrico breviter 5-lobo hinc saepe 
profundius fisso corolla glabra paullo breviore. — Oahu. Calyx, when 
well developed, an inch long ; teeth three lines long. To this probably 
belong C7. Midlichertanoj Nees, and C, Ruckiana^ Meyen and Walpers. 
Cyrtandra paludosa (Gaud.) : <* sufiTruticosa,*' glabra ; foliis 
oblongis sublanceolatisve utrinque acuminatis serratis subtus pallidis ; 
pedunculis brevissimis nudis 1 - 5-floris ; calyce cylindraceo-campa- 
nulato inasqualiter 5-fido, lobis triangulari-acuminatis, anticis tubo 
aequilongis ; corolla glabra ; fructu olivaBformi. — ^ This is most related 
to C grandiflora, but is glabrous in the adult state, (Nily the nascent 
leaves, &c. ferrugineous-pubescent. 

Cyrtandra Lessoniana (Gaud.) : foliis oblongis utrinque saspius 
acuminatis denticulatis supra hirsutulis subtus cum ramis pedunculis- 
que pube adpressa ferruginea sericeis ; pedunculis elongatis 1 - S-fioris ; 
bracteis lanceolatis ; calyce 5 - 6-partito ; lobis ovatis seu ovato-lanceo- 
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lads corolla extus sericeo-villosa brevioribus vel demum sequalibus 
laxis ; fructu ovato. — Oahu. 

Yar. /3. caljcis lobis elongato-lanceolatis ; corolla subglabrata. — 
West Maui. 

The deeply-parted diTisions of the calyx are at first considerably 
shorter than the corolla, but they enlarge with age: at first silky- 
villous and ferrugineous, when old they are glabrate ; they are not 
always so broad as Gaudichaud represents them, nor with such undu- 
late refiexed margins; sometimes they become merely broad-lanceo- 
late; in the variety from Maui they are still narrower, and then 
occasionally six. Corolla white or greenish, as in all these species. 

Cyrtandra Garnotiana (Gaud.) : foliis ellipticis vel obovatis 
utrinque saepius anguste acuminatis denticulatis supra hirsutulis sub- 
tus cum inflorescentia ramisque canescenti-velutinis ; pedunculis gra- 
cilibus 3 - 5-floris ; bracteis parvis ; calyce campanulato subaequaliter 
5-fido, lobis triangularibus tubo subaequilongis corolla extus hirsuta 
(4-5 lin. longa) subdimidio brevioribus. — Oahu. One of the small- 
flowered species. The fruit is figured by Gaudichaud as ovate. 

Cyrtandra Macr^i (sp. nov.) : foliis iato-ovatis acuminatis den- 
ticulatis supra glabris subtus ramulisque novellis pruinoso-incanis, 
venis pubescentibus ; pedunculis brevissimis cymoso-multifioris ; calyce 
aequaliter 5-partito corolla pruinosa fructuque ovoideo multo breviore, 
lobis e basi lata lanceolatis. — Oahu, gathered by Macrae (1825), 
Gaudichaud (in voyage of the Bonite), and by Brackenridge. " Shrub 
10 feet high," but the branches collected are herbaceous. Leaves 4 to 
8 inches long by 3 to 6 wide. Bracts minute. Flowers very small 
for the genus ; corolla 4^ lines long. Stamens not examined, only a 
single flower having been seen. Pistil of the genus. Immature fruit 
4 lines long, conical-ovoid or ellipsoidal, probably more or less fleshy. 

Cyrtandra Menziesii (Hook. & Am. Bot Beech., p. 91, adn.): 
subglabra ; foliis quaternis (an semper ?) oblongis sen lanceolatis utrin- 
que acuminatis serrulatis ; pedunculis petiolo brevioribus umbellato- 
plurifloris; calyce 5-partito, lobis elongatis subulato-setaceis corolla 
vix semipollicari pauUo brevioribus ; fruct. fere G, Macrai, — Not 
in our collection, but found by Graudichaud in the voyage of the 
Bonite. 

As to the species of the Feejee Islands, the collection of the Ameri- 
can Expedition contains only three or four of the eight enumerated by 
Dr. Seemann, the characters of which he is about to publish. 
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Flire Iknndred and flrst meetings* 

December 9, 1861. — Monthly Meeting. 

The Vice-President in the chair. 

The Corresponding Secretary read letters of acceptance from 
Chief Justice Bigelow, Commander J. M. Gilliss, U. S. N., 
Professor James Hadley, Jr., Ezra Abbot, Truman H. Safford, 
and Jules Marcou, who had been notified of their election into 
the Academy. 

Professor Cooke was added to the Committee on Captain 
Anderson's paper, on motion of Professor-Peirce. 

Messrs. Peirce, Bond, Levering, Winlock, J. I. Bowditch, 
and B. A. Gould were appointed a committee to wait upon 
Mr. Alvan Clark, andj with his consent, to examine and report 
upon a new and large telescope said to have been constructed 
by him. 

Professor Peirce presented the following 

Abstract of a Memoir upon the Attraction of Saturn^ s Ring. 

The general formula for the attraction of the ring is expressed by 
the aid of elliptic integrals. 

When the attracted point is in the plane of the ring, the formula of 
attraction assumes the simple form, 

R = R^ — Ri , 
in which 

In this formula 

r = the distance of the attracted point from centre of ring, 
P2 = the exterior radius of the ring, 
p^ = the interior radius of the ring, 
2 4 r p;a 

br. log. ^5^= 7.317409. 
VOL. V. 45 
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When the point is very near the inner or outer circumference of the 
ring, it is necessary to substitute for c'm the more exact value, 



4 r 



P« 



in which 2 6 = the thickness of the ring. 
If we put 






this value gives, 
cos 1 

When the attracted point is near the plane of the ring, the attraction 
parallel to this plane is given by the preceding formula, and that per- 
pendicular to the ring is given by the formula, 

in which 

r+ p r — p 

and z = the distance of the attracted point from the plane of the ring. 

It appears from these formulae, that, if Saturn's ring were one solid 
ring of uniform thickness, its tenacity must be sufficient to sustain, in 
the form of a wire, on the surface of the earth, a weight equal to six 
thousand miles of its own length ; that is, it must be six hundred times 
stronger than the strongest iron wire. The demand for a strength 
which so immensely surpasses all experience, is a powerful argument 
against this constitution of the solid ring. 

If the ring were subdivided into smaller rings, and if the plane 
of either of the secondary rings were not to pass through the centre 
of Saturn, this ring would vibrate back and forth perpendicular to 
its plane, and the whole time of oscillation would be the same as 
that of its revolution about the primary. The different rings would 
consequently have different times of vibration, so that they must con- 
stantly be in opposite phases of vibration. The average extent of 
vibration for all the rings could not then be materially different from 
the average apparent thickness of the whole ring. 
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The following preliminary notice of a memoir was pre- 
sented : — 

On the Double Salts of Cyanide of Mercury^ by William P. 

Dexteb. 

An inTestigation of some of the compounds of cyanide of mer- 
cury having already occupied me for a considerable time, I would 
beg leave to communicate the conclusions at which I have thus far 
arrived ; and would state that I am still engaged in the prosecution 
of this subject. 

For several of these compounds my analyses have led me to infer a 
composition differing &om that assigned to them by previous iuvestiga- 
tors. For example, the salts of cyanide of mercury with the chlo- 
rides of nickel and cobalt, to which Poggiale * gives the formulae 

NiCl, HgCy, 6 HO, 
2 CoCl, HgCy, 4 HO, 

I have found to be expressed by 

NiCl, 2 HgCy, 7 HO, 
CoCl, 2 HgCy, 7 HO, 

thus removing a difference which was certainly not to be expected in 
bodies so nearly related, and showing their conformity in constitution 
with the other salts of this class. 

The salt to which Desfosses t gives the formula 

KCl, 2 HgCy, HO, 

I find to contain two equivalents of water ; and for the analogous salt 
with chloride of barium, which, according to Poggiale, contains but 
4 HO, I get the formula 

BaCl, 2 HgCy, 6 HO ;♦ 

it then agrees in composition with the corresponding salts of strontium 
and calcium. 
The cyanide unites also with chlorides of the type R2 Cls ; I have 

♦ Compt. Rend., XXin. 762. 

t Gmelin, Handb. d. Org. Ch. 6d. I., S. 417. The original memoir in Joum. 
Chim. M^, YI. 261, is not accessible to me. 
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formed and analyzed the compound with perchloride of iron. Its 
formula is 

Fe^Qs, 4HgC7, 7 HO. 

I hope to get similar salts with AlaOsj BegClg, and perhaps with 
Cr,Cls. 

For the salt of cyanide of mercury and chromate of potash, first 
described by Caillot and Podevin,* Rammelsbergt has found the 
formula 

2 (Ko,Cr08), 3 HgCy, 

which was changed by Poggiale t to 

(Ko,Cr08), 2 HgCy. 

An analysis of this salt has given me results agreeing very nearly 
with those of Bammelsberg, with the addition of one equivalent 
of water, which has been hitherto overlooked. Its formula would 
then be 

2 (KojCrOa), 3 HgCy, HO, 

The analyses of the compound which has been mentioned as con- 
sisting of 

Baa, 2 HgCy, 6 HO 

have shown that the composition of this salt is not constant^ and is not 
in exact accordance with the laws of chemical proportion. The above 
formula requires 16.73 Ba, and 48.77 Hg in the hundred. In the salt 
as I have obtained it, the barium is always deficient in quantity and 
the mercury in excess. The barium has been found as low as 13.4, 
and I have never found it higher than 15.69 ; while the mercury 
varied from 54.3 to 50.5. In general, the smaller the excess of chlo- 
ride of barium in the solution from which it crystallizes, the less ba- 
rium and the more mercury will be found in the salt. In some of the 
cases, those which gavfe the extreme numbers, this may very probably 
be owing to a mechanical admixture of cyaftide of mercury, the crys- 
tals of which formed at the same time with those of the double salt, 
and, as I shall on another occasion show, cannot always be distin- 
guished from them. It is possible, too, that there may be a compound 

* Berzelias, Jahrsb., VI. 183. . 

t Pogg. Ann., Bd. XLII. S. 131, and Bd< LXXXV^S. 145. % Loccit, 
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of chloride of barium with more than two equivalents of cyanide of 
mercury, and that the analyses were made upon mixtures of the two 
salts. But the existence of such a body has never been shown, nor do 
we know an instance of a chloride, iodide, or bromide combining with 
cyanide of mercury in any other proportion than one equivalent to 
two. The salts of chloride of nickel and chloride of col;)alt which I 
have mentioned, and a salt said, also on the authority of Poggiale, to 
be composed of 

2 NH4CI, HgCy, 

are the only exceptions to this statement which I have been able to 
find. In other instances, as in that of the subjoined analysis, which 
was made upon large, perfectly defined, and carefully chosen crystals, 
deposited by spontaneous evaporation from a liquid containing a con- 
siderable excess of chloride of barium, such an explanation seems to 
me entirely inadmissible. The analysis gave 





Otleolated. 


Found. 


Ba 


16.73 


15.69 


CI 


8.66 


8.12 


2Hg 


48.77 


51.32 


2C7 


12.68 


13.34 


6 HO 


13.17 


11.53 (by difference). 



A direct determination of the water upon another portion gave 6 HO 
= 11.63. 

The above is one of thirteen analyses of this salt, and is chosen 
for no other reason than that the crystals were carefully selected, 
and that its accuracy is vouched for by the agreement of the direct 
determination of the water with the determination by difference. The 
water was determined directly in two other cases, and the variation 
from the determination by difference found to be less than one tenth 
of one per cent To control still further the exactness of the analyses 
and the purity of the double salt, the chlorine whs in one instance de- 
termined ; the analysis gave 7.98, the quantity required by the barium 
present was 8.01. The cyanide of mercury used was also analyzed by 
the same process, and with the addition of the same reagents which 
had been employed in the analysis of the double salt ; the result dif- 
fered from the calculated composition only by one in the hundredths of 
a per cent In all the analyses the deviation from the composition 
of the theoretical or normal salt is unmistakable, and is the more 



Digitized by 



Google 



858 PROCEEDINGS OF THB AMERICAN ACADEMY 

Striking when the perfect crystalline structure of the body is consid- 
ered. I have obserred a similar abnormal composition in the sab of 
chloride of strontian, whUe the salt of chloride of potassium, for exam- 
ple, even when crystallized in the most confused manner, has a compo- 
sition agreeing completely with theory. 

Reserving further discussion for another occasion, when the subject 
shall have been more thoroughly investigated, the following is the view 
which I am at present inclined to take of this, as well as of some other 
cases of similar nature. 

The body in question may be regarded as composed of normal salt, 
of definite atomic constitution, to which is added a certain excess, varia- 
ble in amount, of cyanide of mercury ; which latter is not combined 
chemically with the nominal salty hut enclosed like a foreign body in the 
interstices of its crystalline structure. If this view be correct, the water 
and barium should be present in the abnormal in the same relative pro- 
portion in which they exist in the normal salt ; and if the excess of cy- 
anide of mercury be deducted from the total salt analyzed, the barium 
found should be in the same proportion in the residue as it is in the 
normal salt The one of which conditions is virtually included in the 
other. 

The abnormal crystals of this salt, which I have examined, agree 
pretty well with these conditions. Omitting details for the present, it 
may be stated that the water thus calculated on the barium found is in 
general deficient by about 0.5 per cent ; it agreed in one case very nearly 
with the theory, and was found once to be 0.7 per cent in excess. In 
this case unusual and perhaps inadmissible means had been taken to 
remove adhering moisture. The salt is permanent in a not too dry 
air, but in the air of a heated room, or in air kept dry by means of 
sulphuric acid, it effloresces and loses at last nearly the whole of its 
water of crystallization. When it is considered that the only means 
we possess of drying such a salt without expelling the water essential 
to its crystalline constitution is the mechanical operation of pressure 
between paper, the above-mentioned deviation from theory, amounting 
to 6 or 7 milligrammes on the quantity taken for analysis, may not be 
thought to exceed the limits of the unavoidable errors of observation. 

Should this view be borne out by further investigation, and should it 
be admitted that crystallized bodies may hold certain of their constitu- 
ents, or even foreign substances, in a state not of chemical but of physical 
or crystaUographic combination, this property would serve to explain the 
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apparent inexactness of certain chemical analyses, as well as facts in 
mineralogy which at present are not reconcilable with the laws of 
atomic proportion ; and would show that, where a deviation from these 
laws is coexistent with crystalline structure, such deviation may be 
merely apparent, and the crystalline form in reality dependent upon 
the presence of a body possessed of a definite atomic constitution. 

Dr. C. T. Jackson exhibited a fragment of the Dhurmsala 
meteorite, which had been presented to the Boston Society of 
Natural History by the Governor-General of India. 

Mr. Saflford announced the results of his calculations on the 
perturbations of Uranus. 



Flire Ikondred and second nieetlng^. 

January 14, 1862. — Monthly Meeting. 

The President in the chair. 

The Corresponding Secretary read various letters relative to 
the exchanges of the Acadeipy. 

F. H. Storer having declined to serve, on. the Rumford Com- 
mittee, Prof. Winlock was chosen to fill the vacancy. 

The Report to the United States Government on the 
Physics and Dynamics of the Mississippi, by Capt. Humphries 
and Lieut. Abbot, of the U. S. Topographical Engineers, 
received by the Academy from the authors, was referred to 
Professor Peirce. 

W. P. Dexter communicated the following paper, viz. : — 

Remarks upon the Recent Determinations of the Atomic Weight 

of Antimony. 

The atomic weight of antimony has been successively investigated 
by Berzelius, Kessler, Schneider, H. Rose, myself, and Dumas. Very 
recently Kessler has revised and repeated his determinations, and 
arrived at a result which " completely agrees " ♦ with that previously 

* " Welches (das Atomgewicht) sich nnn nach meineo spateren Yersuchen als 
dorchaos nbereinstiinmend mit dem von Dexter gefandenen heransstelli." — Pogg. 
Ann., Bd. CXIII. S. 134. 
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obtained by me. I have hitherto abstained from making any remarks 
upon these researches, or from entering upon any defence of my own 
work, from the conviction that a determination of an atomic weight, if 
correct, would certainly be in the end received, and if incorrect, would 
as certainly be superseded by a better. 

The equivalent found by Berzelius * was 129, when reduced to the 
scale on which H = 1, and it is remarkable as being the only instance 
in which a grave error has been detected in the numerous determina- 
tions to which he devoted a large part of his life. 

Passing over the equivalent of Berzelius, which is now admitted to 
be altogether too high, the other determinations may be divided into 
two classes ; those of Schneider and H. Rose, which place the equiva- 
lent at about 120, and those of Kessler, Dumas, and myself, which 
give a number not varying much from 122. Kessler claims to have 
been the first to show the error in the equivalent which had been uni- 
versally adopted on the authority of Berzelius. His earlier experi- 
ments gave 123.58 to 123.84 for the atomic weight.! 

A few months later appeared the elaborate research of R. Schneider 
of Berlin.^ A native sulphide of antimony, said by him to be free from 
appreciable quantities of arsenic and the metals by which it is usually 
accompanied, served as the basis of this work. The sulphide was 
reduced, at a temperature just sufficient to fuse it, by a slow stream of 
pure hydrogen. The loss of weight, after applying small corrections 
for a minute quantity of quartz present, for a portion of the antimony 
volatilized, and for a trace of sulphur retained by the reduced metal, 
gave the necessary data for the calculation of the atomic weight. 

It is an invidious task, especially for a fellow-laborer, to examine 
into the causes of error in a work so elaborately and conscientiously 
executed. The results show, however, and Schneider himself ad- 
mits the presence of, some constant ^error, in consequence of which the 
proportion of antimony in the sulphide seemed to increase regularly 
with the quantity of material operated upon. So that those determina- 
tions gave the highest atomic weight in which the largest quantity of 
sulphide was employed. I am inclined to think that the error may 
have arisen in part from the action of the fame upon the glass of the 

* Schweigg. Joarn., Bd. VI. S. 144, and Bd. XXU. S. 69. 
t Pogg. Ann., Bd. XCV. S. 204. 
t Ibid., Bd. XCVIII. S. 293. 
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tube in which the redaction was effected. It is stated by Stas,* that 
'^ all kinds of glass, when long exposed to a red heat in contact with 
the flame of alcohol or of gas, lose slowly, but continuously, in weight" 
This loss would have apparently increased the amount of sulphur in 
the sulphide, and so have led to a too low valuation of the atomic 
weight. That this is not the only constant error is shown by the fact 
that those determinations gave the highest equivalent in which, the 
quantity of substance being the largest, the glass was longest exposed 
to the action of the flame. 

Secondly, these experiments were made with a native sulphide of 
antimony ; their success depended upon its purity, and upon its having 
the precise atomic constitution attributed to it On the first of these 
points we have the opinion of Berzelius, that ^ native compounds are 
never sufficiently pure to be used in such researches." t We know by 
the experience of Dumas, of Erdmann and Marchand, and of Scheerer 
in the determination of the atomic weights of calcium and magnesium, 
how difficult it is to detect and make allowance for the presence of 
minute quantities of foreign bodies ; and every one who has worked 
with antimony will admit that the difficulty in this case is still greater. 
On the subject of the precise atomic constitution of these native com- 
pounds I have long had doubts ; and the paper which I recently had the 
honor of submitting to the Academy shows that they may not be with- 
out foundation, even when the body can be obtained in well-defined 
crystals. 

Whatever may be thought of these doubts, which it is indeed easy 
to raise about the best-executed work, the fact of the dependence of 
the atomic weight in Schneider's experiments upon the quantity of 
matter operated upon, seems to me sufficient to destroy confidence in 
his results. I have, accordingly, not calculated the probable error of 
his determinations ; his extreme numbers are 120.08 and 120.53, the 
mean of eight being 120.3. 

Professor Rose's work % was published rather as a confirmation of 

* " Sans exception aucane, tout yerre chauff<^ longtemps an rouge dans la 
flamme de I'aloool oa da gaz ^clairant, diminae de poids lentement, mais constam- 
ment." — Becherches sur les Bapports B^ciproques des Poids Atomiqnes, (Brax- 
elles,1860,)p. 17. 

t "Les composes natarels ne sent jamais assez pnrs pour @tre propres k des pa- 
reilles recherches." — Traits de Chimie, (Paris, 1847,) Toj^. IV. p. 529. 

X Pogg. Ann., Bd. XCVIH. S. 455. 
VOL. V. 46 
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the equivalent obtained by Schneider, than as an independent research 
npon the atomic weight. He gives as trustworthy the result of but 
one analysis of the chloride, and that not made by himselfl From this 
he derived the number 120.7. 

Of the researches which place the atomic weight at about 122, my 
own * was the first in point of time, and was commenced before the publi- 
cation of that of Schneider. After attempting without success to deduce 
the atomic weight from the quantity of gold which a known weight of 
antimony could precipitate, with the view of rendering as snudl as pos- 
sible the influence of the errors of the operation upon the result, the 
determination was finaUy effected by oxidizing the pure metal by 
nitric acid, and ascertaining the weight of the resulting antimoniate of 
oxide of antimony. That this body has really the composition SbOi 
was also proved by a separate experiment The process, besides its 
simplicity and accuracy, has the advantage of giving the atomic weight 
directly dependent upon that of oxygen. In ten determinations the 
equivalent was found from 122.24 to 122.48. The most probable value 
is 122.33 ; and the probable error of the individual determinations 
is 0.05. 

In the last edition of the Bimdwdrterbuch der Ghemie t this determi- 
nation is spoken of as being not so accurate (weniger genau)^ by which 
is probably meant that it is not so correct, as that of Schneider. As no 
reason whatever is given for this opinion, I do not think it calls for 
any other remark than that the writer, H. Bolley, apparently had not 
read the paper which he thus criticises. For in the very next article,! 
by the same writer, the determination of chloride of antimony by means 
of the double chloride of gold and potassium is recommended ; although 
this process had been thoroughly tried by me, in the hope of making it 
available in the determination of the atomic weight, and stated to lead 
to completely erroneous results. That this process had given Pro- 
fessor Rose apparently satisfactory results when the equivalent of an- 
timony was taken at 129, would not general^ be thought a good reason 
for supposing that it would give equally good ones when the equivalent 
was found to be only 120. In fact. Rose has since admitted in a 
similar case, and referring to my experiments, that the process must 
be abandoned. § 

* Pogg. Ann., Bd. C. S. 563. § Pogg. Ann., Bd. CX. S. 541. 

t Brannschweig, 1858# Art. Antimon,, Bd. II. S. 43. 
t Art AnUmon,, Bestimmung und Trennung, S. 56. 
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In another article of the same work, the objection is raised that ^ the 
antimoniate of oxide of antimony (Sb04) always contains excess of 
oxide.''* This is, so far as I know, mere assertion, utterly unsup- 
ported by facts. On the contrary, i^ is stated in another article of the 
same volume of the same work,t that the body in question is obtained 
in a state of purity by ^ ignition of nitrate of antimony or of antimonic 
acid " ; that is, by the very operation by which it was obtained in the 
determination of the atomic weight. The origin of this assertion may, 
I think, be traced to a passage in Schneider's paper,^ in which he says 
that ^^ there is no proof that this substance (Sb04) does not give off 
oxygen when strongly ignited " ; and that to this cause may perhaps 
be ascribed the difference in the results of the earlier and the later 
determinations of Berzelius. But Schneider made no experiments 
himself to prove that it does give off oxygen, and it is not probable 
that, were this the case, the fact would have remained unobserved by 
Berzelius.§ 

Opposed to these unsupported assertions we have the general expe- 
rience of chemists, and the high authority of Bunsen in particular, 
who declares that *^ the best way of determining antimony is as anti- 
moniate of oxide of antimony, since this body is neither volatilized nor 
decomposed by ignition in contact with air." || Finally, it was shown 
by me, by direct experiment,.that the product of the action of nitric 
acid upon metallic antimony has, after having been ignited, the compo- 
sition of antimoniate of oxide of antimony, viz. Sb04 or SbaOs* The 
difference between the composition calculated upon this formula and 
that actually found was such as to indicate an error in the analysis 

» ■ 

* " Doch scbeint ein Ueberschuss von Antimonoxyd bei dem antunonsauren 
Antimonoxyd kanm zu yermeiden.'* — Art. Atomgemchte^ S. 473. 

t Art. Antmamge Sawre, S. 73. 

I Loc, cU^ S. 294. 

§ The difference in his results was attributed by Berzelios himself to the hd 
that his earlier experiments were conducted in vessels of glass, which were incapable 
of supporting the temperature required for the complete conversion of Sb05 into 
Sb04. 

II '* Was zunachst die Bestimmnng des Antimons anbelangt, so wagt man dasselbe 
am zweckmassigsten als antimonsaures Antimonoxyd, Sb208, indem diese Oxyda- 
tions stnfe bei dem Gltihen an der Luft weder fliichtig noch zersetzbar ist." — Uhter- 
ichadung und TVennuny des Aneniks vom Aniiman und Zrnn, Ann. d. Chem. u. 
Phys., Bd. CVL S. 3. 
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somewhat smaller than the probable error of the individaal determina- 

tioDB of the atomic weight.* 

In the research of M. Duma8,t a known weight of chloride of anti- 

« 
* PoSS' ^^'t ^^ ^' S- ^77. An abstract of the memoir referred to is appended. 

Determmation of the AUmic Weight of Antimony. By W. P. Dbxteb. 

(Translated and abridged from the original Memoir in Poggendorff 's Annals.) 

The antimony used in the following determinations was prepared by igniting 
commercial tartrate of antimony and potash, which had been preyioosly purified 
by recrystallization, with an eqnal weight of nitre, adding to the mass after it had 
become perfectly white a quantity of hydrate of potash eqoal to half that of the 
nitre employed, and 'keeping the mixture in fusion at a dull red heat for about half 
an hoar. ' The fused mass was then poured into a clean iron vessel : it dissolved 
easily and completely in hot water. The solution was filtered, and precipitated as 
metantimoniate of soda by a solution of common salt, from which the magnesia 
which it always contains had been separated by means of carbonate of soda. The 
metantimoniate of soda was washed first by decantation, and then upon a filter. 
It was then digested with nitric acid to remove the soda, and finally repeatedly 
washed, by decantation, with dilute nitric acid. 

The hydrated antimonic acid was dried and reduced to the metallic state by ig- 
nition in a porcelain crucible thickly coated with charcoal. To make sure that the 
metal should take up no impurities from the charcoal, the latter was used in the 
state of lampblack, deposited by a lamp fed with oil of turpentine and burning 
under a large porcelain vessel filled with water. The coal thus obtained is abso- 
lutely free firom all inorganic impurities, and bams without leaving the slightest 
trace of ash. 

The antimony procured by this process contained sodium, reduced with it from 
some of the soda which had resisted the action of the nitric acid. It was finely 
powdered, mixed intimately with a fresh portion of antimonic acid, and again ig- 
nited in a porcelain crucible. The metal collected in a button at the bottom cov- 
ered with a layer of fused oxide of antimony. 

The atomic weight having been determined upon one portion of this antimony, 
the residue was again fused in the same way with more antimonic acid, and 
another determination made upon the product. The agreement of the two de- 
terminations showed that the sodium had been completely removed by the fiist 
fusion. 

As it was possible that the metal might retam oxide of antimony in combination, 
a third determination was made upon a portion which had been kept in fusion for 
half an hour in a current of dry hydrogen. The result, however, was not sensibly 
altered by this treatment 

The determination of the atomic weight was effected by oxidizing the metal with 
nitric acid, and converting the residue, by ignition, into the compound of antimonic 
acid and oxide of antimony expressed by the formula SbOi or SbsOs. This pro- 

t Ann. Chim. Phys., 3»« S^rie, Tom. LV. p. 175. 
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mony (SbCls) was dissolTed in a solution of tartaric acid, and the 
quantity of silver required for the exact precipitation of the chlorine 
determined bj volumetric process. Four determinations, said to have 

cess has the advantages of simplicity in execntion, and of giving the atomic weight 
directly dependent upon that of oxygen ; but in consequence of the high equiva- 
lent of antimony the result is very much affected by the unavoidable errors of the 
operation. This will appear when we consider that the atomic weight is connected 
with the observed values by the equation 

Sb = -??^, 

in which p denotes the weight of metallic antimony taken, q that of the Sb04 ob- 
tuned, and the atomic weight of hydrogen is taken as unity. 

If we suppose that the whole error of the operation lay in the determination of q, 
and differentiate the above equation in respect to this value, we have 

. and putting for Sb the value deduced from the determinations, viz. 122.34, and for 

p the number belonging to any one of these determinations, for example 3, we find 

that 

cfSb = —156^5'; 

or, that in this case a small error committed in the determination of q is multiplied 
about 156 times in its effect upon the atomic weight, and that this effect increases 
as the square of the atomic weight to be determined. 

These considerations led to many trials of the possibility of deducing the atomic 
weight from the quantity of gold which a known quantity of antimony could precipi- 
tate from an add solution of the double chloride of gold and potassium (AuCls, KCl). 
These attempts proved unsuccessful ; the quantity of gold precipitated seemed to 
be dependent upon the amount of acid in the gold solution, being greatest when 
the solution contained the least free acid. They showed that this process, which 
has been recommended for the quantitative analysis of mixtures of SbOe and SbO, 
is entirely unreliable. It was noticed that a solution of SbCls in hydrochloric acid 
which had been digested with metallic antimony until it no longer gave a blue color 
with starch and iodide of potassium, acquired this property after having been ex- 
posed for some hours to the action of the air. It would seem that absorption of 
oxygen takes place with formation of antimonic acid, or the corresponding perchlo- 
ride of antimony. A similar absorption of oxygen by the salts of arsenious acid 
has been observed by Fresenius. * 

The nitric acid employed for the oxidation of the antimony was most careinlly 
prepared from distilled sulphuric acid, and the purest nitre of commerce from which 
every trace of chlorine was removed by means of nitrate of silver. It was still fur- 
ther purified by a second distillation from the same nitre, conducted at a tempera- 
ture below the boiling-point of the acid, in order to prevent the possibility of any 
solid matter being carried over mechanically with the vapor. The acid thus ob- 

• Ann. d. Ch. u. Pbarm., Bd. XCIII. S. 384. 
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been made with pure material, gave the nambers 122, 122, 122.20, 
and 121.94 The most probable value is 122.07, and the probable 

tained was not petfecUy pore, bat lefty when evaporated, a slight residue, probably 
arising from ita action upon the glass of the retort The amount of this residue 
was ascertained, and allowance made for it in the estimation of the weight of the 
Sb04. The balance upon which the weighings were made was from Oertling in 
Berlin, and was used for no other purpose during tiie work. The weighings were 
always effected by placing a brass weight of 60 grammce in one pan, while the plati- 
num crucible to be weighed was placed in the other, and brought into equilibrium 
with it by tiie addition of weights. The weights were made by Staudinger of Gies- 
sen expressly for this purpose j they were entirely of platinum, frt>m 10 grammea 
downwards, and so accurately adjusted, tiiat, although the balance indicated the 
0.00005 of a gramme, not the slightest discrepancy could be obserred in comparing 
different combinations of equal value. 

To prevent loss by efibrvescence in the action of the acid, the platinum cmcible 
was provided witii an arrangement consisting of a perforated plate of platinum fit- 
ting the inside of the crucible, and having attached to it at some littie distance a 
concentric disk of the same metal, and of greater diameter than the perforation in 
the plate. 

The antimony was reduced to the finest powder in an agate mortar, and acted 
upon at first with a somewhat diluted acid, in order to prevent a too violent effer- 
vescence. But as the product then was chiefly nitrate of oxide of antimony, and 
it was possible, although not probable, that, if ignited in this state, a portion of the 
oxide might be volatilized, it was snbsequentiy treated with concentrated acid, to 
convert it as fully as possible faito antimonic add, and evaporated in an air-bath 
to dryness. 

To protect the contents of tiie crucible during the ignition from the reducing ac- 
tion of the flame, it was inserted in a hole in the centre of a plate of sheet-iron, a 
tightiy fitting ring of platinum having been interposed between the crucible and the 
iron.* Of 14 determinations, 4 were rejected as unreliable ; the results of the re- 
maining 10 are exhibited in the following table. 









8b04 


Atomic Weight 


Atomic Weight 








obtained. 


(0 = 100). 


(H = l). 


2 


a 


1.7638 


2.2251 


1529.4 


122.352 


3 


b 


1.5909 


2.0069 


1529.7 


122.376 


4 


a 


3.0640 


'3.8660 


1528.2 


122.256 


5 


c 


3.2896 


4.1501 


1529.2 


122.336 


7 


d 


1.7488 


2.2066 


1528.0 


122.240 


8 


d 


1.5186 


1.9157 


1529.7 


122.376 


9 


d 


3.1330 


3.9526 


1529.0 


122.320 


12 


b 


1.50265 


1.89585 


1528.6 


122.288 


13 


a 


2.0759 


2.61825 


1531.0 


122.48 


14 


e 


1.7944 


2.26355 


1529.9 


122.392 



The letters a, 6, c in the second column denote three different preparations of 
* For a more detailed deecription of the appantns I must refer to the original paper. 
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error of the individual observations is 0.1, or twice that of my own 
determinations. No account is given of the process by which the 

antimony ; d was formed by a second fusion of c with antimonic acid ; e by fusion 
in a corrent of hydrogen. 

The probable yalae of the atomic weight deduced from the ten obsenrations by the 
method of least squares is 1529.2 for O = 100, or 122.336 for H = 1 ; with a prob- 
able error, in the individual determinations) of 0.6 in the one case, and of 0.048 in 
the other. This error corresponds to an error in the operation somewhat less than 
0.0003 gramme. 

For the composition of the antimoniate of oxide of antimony the probable value 

is 

Sb 79.266 

4 20.734 



100. 

It remains now to be shown, that in the antimoniate of oxide of antimony the 
antimony and oxigen exist in the exact proportion of 1 atom to 4, as has been 
assumed in the foregoing calculations. 

This composition was inferred by Berzelins from his experiments upon the. sul- 
phide ; it seemed to me desirable that it should be proved by direct examination of 
the oxides. For this purpose the oxide precipitated from chloride of antimony by 
carbonate of potash or soda, which always retains traces of the alkali, was placed in 
a small platinum boat in a combustion tube, and a stream of dry carbonic acid, gen- 
erated in a self-regulating apparatus, led through the tube, till the air was completely 
expelled. The part of the tube in which the oxide lay being heated by a lamp- 
furnace, the oxide melted, and sublimed in beautiful and perfect crystals, shooting 
across and filling up the tube. 1.52045 gr. of these crystals, which were proved to 
be entirely free from any higher oxide of antimony, gave by oxidation with nitric acid 
1.60385 gr. Sb04: consequentiy 100 Sb04may be regarded as containing 94.8 
SbOs. We have before found that 100 Sb04 contam 79.266 Sb ; hence the relation 
of the oxygen of SbO^ to that of SbO, is tiiat of 100 — 79.266 to 94.8 — 79.266, 
or of 4.004 to 3.* 

It may be stated, then, as 'the result of this work : — 

1. That oxide of antimony cannot be determined quantitatively, as has been 
asserted, by means of the double chloride of gold and potassium. 

2. That solution of chloride of antimony, after having been exposed to the action 
of the air, will be found to contain a higher degree of oxidation of the metal. 

3. That the relation of the oxygen in the oxide, and in the antimoniate of the 
oxide of antimony, as shown by direct analysis of these oxides, is that of 3 : 4 ; as 
has been hitherto assumed. 

4. That the probable value of the atomic weight deduced from ten observations 
is 122.34 ; the atomic weight of hydrogen being taken as unity. 

* If, conversely, the above ezpeiiment be used for the determination of the atomic weight, it 
gives the number 1S1.84. But it is evidently nnsoited to secure any degeee of accuracy j for we 
have only to admit an error in the operation of 0.00025, that is, less than the probable error of 
the formor observations, to derive ftom it the same number, 1S8.34. 
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chloride was obtained, except that it was prepared with *^ very pure 
antimony and dry chlorine, and distilled several times over finely 
powdered antimony." We have, consequently, no guaranty for its 
purity beyond the assertion of the author. But this is a point upon 
which we are entitled to demand the most precise information in a 
work which claims not only to be an exact determination of a chemical 
constant, but also to decide the question whether the equivalents are 
or are not multiples of that of hydrogen. It is well known that upon 
this very point, the purity of the antimony obtained by a certain pro- 
cess, there was for a long time a disagreement between chemists as 
eminent as Berzelius and Liebig; and that it was finally conceded 
that the metal so prepared does contain an appreciable quantity of 
arsenic. Now what proof have we that the antimony used in these 
determinations may not have been prepared by the process of Liebig? 
and that the trifiing differences in the results of M. Dumas and myself 
may not have been caused by the presence of a minute quantity of 
arsenic, a substance difficult of detection when mingled with a large 
amount of antimony, and whose atomic weight is lower than that of 
antimony in the proportion nearly of 3 to 5 ? If it be considered 
unfair to M. Dumas to assume that his material was impure, it is 
certainly fair to demand that he should give the proof that it was not 

The properties of the chloride of antimony, also, are such as to 
render extreme accuracy difficult of attainment. A body which at- 
tracts moisture with* the utmost avidity, and which, if every trace of 
moisture be not excluded, gives on distillation a product containing 
free hydrochloric acid, is not one which would willingly be selected 
for the purpose of a normal determination. M. Dumas says that he 
tried without success to effect the determination by the reduction of 
the oxide and of the sulphide, and by oxidation of the metal with 
nitric acid.* ^ 

But thepUast-named process gave Berzelius agreeing results, and I 
have shown that the accuracy of those obtained by myself in the same 
way is about twice that of the determinations made upon the chloride. 
It is not easy to believe that a process which has succeeded in the 
hands of others would offer any difficulty to so consummate a manipu- 
lator as M. Dumas. 

* " J'ai essay^ sans succ^s de determiner r^qaivalent soit en r^dnisant les flenrs 
argentines d*antimoine, soit en r^dnisant le snlfore d'antimoine, soit en acidifiant 
Tantimoine par Tacide nitrique. Je n*ai obtenu par ces diyers proc^^ que des 
r^nltats tr^s-discordants." 
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An experiment of Mulder* deserves notice here, as showing the 
possible existence of a cause of error in the processes made use of 
both hj Rose and Dumas. Mulder dissolved 1 gramme of silver 
and 0.13 gr. of antimony in nitric acid, added 5 gr. of tartaric acid 
to retain the antimony in solution, and then determined the silver by 
precipitation with a standard solution of salt He obtained 999.125 
instead of 1,000, while a similar experiment without the antimony and 
tartaric acid gave precisely 1,000 silver. Upon what this difference of 
nearly 0.9 milligr. depended was not ascertained. It is not impossible 
that a trace of tartrate of silver may be precipitated with the chloride ; 
and if this be so, the chlorine would be estimated too high, whether 
determined volumetrically, as in the case of Dumas, or by weight, as 
was done by Rose ; and the atomic weight would consequently be 
found too low. 

It appears from the foregoing remarks that recent investigations 
may be considered as having led essentially to two different numbers 
for the atomic weight of antimony. That of these numbers, the one, 
120, was first deduced by Schneider, and is supported by a single 
analysis of Professor Rose. That the other, 122.34 is the result of 
my own observations, subsequently confirmed by the works of Dumas 
and of Kessler, of which the first differs only by a few decimals from, 
and the second agrees precisely with, the equivalent previously ob- 
tained by me. I have given the reasons which cause me to doubt the 
correctness of the equivalent assigned by Schneider ; I cannot think 
that three experimenters, working independently of each other and 
using different processes, would arrive at results so nearly identical, 
were these results very far removed from the truth. 



Flire bundred and tl&lrd meetlnff* 

January 29, 1862. — Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read a letter of acknowledg- 
ment from the Corporation of Brown University for a copy 
of the Memoirs of the Academy, Vol. VIU. Part I. 

Dr. John Dean, of Boston, was elected a Fellow, in Class II. 
Section 2. 

* Die Silber-Probinnethode, von G. J. Mulder, (Leipzig, 1859,) S. 165. 
VOL. V. 47 
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Alvan Clark, Esq., of Cambridge, in Glass I. Section 2. 

Right Bey. John B. Fitzpatrick, of Boston, in Class m. 
Section 4. 

Sir William Fairbaim, of Manchester, England, was chosen 
a Foreign Honorary Member, in Class I. Section 4, in place of 
the late Robert Stephenson. 

Prof. Treadwell, in a communication upon improvements in 
heavy ordnance, took occasion to criticise a recent work upon 
this subject by Captain Rodman, U. S. A. 

The work in question is contained in a series of Reports made by 
Captain Rodman, of his experiments, performed, through a number of 
years, and at a very great expense to the government, and now printed 
in a very costly form, but not published, in the usual sense of that word. 
The experiments had for their ultimate object the improvement of 
cast-iron ordnance, and more especially to prove the value of a method, 
devised by Captain Rodman, of cooling the gun from its fluid state. 
To accomplish this, he restores the old method of casting the gun upon 
a core, and passes through the axis of this core a stream of cold water. 
The purpose of this is to produce a more perfect equilibrium of the 
particles of iron than they possess when the cooling is performed from 
the outside surface, as is the case when guns are cast solid. This 
seems to be a good method for casting large guns, and the few experi- 
ments that have been made upon proving, to extremity, guns cast in 
this way, show in its favor. He produces, after all, but a cast-iron 
gun, and the labors of others, upon other materials, have established 
the fact that cast-iron guns and round shot are soon to give place to 
another generation, formed of a different material and upon an entirely 
different plan. But of this I shall speak hereafter. 

The first question now is, whether Captain Rodman's experiments, 
and the deductions drawn from them, are trustworthy. Now, the 
whole superstructure which he lays out, and proposes to raise, depends 
upon an instrument which he has constructed for determining, as he 
supposes, the actual force of the fluid produced by fired gunpowder 
under almost all possible circumstances, and the power of cast-iron 
guns to resist the force thus created without being destroyed by it. 
This instrument is at once the compass, quadrant, and chronometer by 
which he is guided in his voyage of discovery. It is described 
particularly at pages 174 and 175, with a good plate annexed. Plates 
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of it are given likewise, in some modified form, in several other 



This instrument and its use will be understood by any engineer or 
intelligent mechanic from the following description. Suppose a row 
of six small holes to be drilled through the side of a cannon, into its 
caliber. These holes are placed 14 inches apart, and, commencing 
near the breech, extend to near the muzzle, or a distance of 84 inches. 
The instrument consists of a small but strong iron frame, having a 
shank or plug forged upon one of its sides. This plug is 1^ inches 
in diameter and 1 j- inches long, and is formed into a screw, the thread 
of which corresponds with a similar screw-thread cut into the outer 
portion of each of the holes in the side of the gun, by which means the 
frame may be secured to either of the holes, at pleasure. A small hole 
is bored through the axis of this plug, making a free passage to the 
caliber of the gun. A piston is nicely fitted to this hole in the plug, 
and thus the end of the piston receiving the whole force of the fired 
gunpowder will be driven outwards at each discharge. A large steel 
head or block is fitted upon the outer end of the piston, and fix>m 
this head rises a pyramidal or lozenge-shaped point, or blunt edge. 
Against this edge, and firmly fixed in the frame, is a piece of thick 
copper. Now when the gun is fired, the piston, being driven outwards, 
forces this dull point or edge into the copper, and leaves a mark or 
impression upon it corresponding in depth to the force with which the 
piston was driven against it By comparing an impression, made in 
this way, with another impression made upon another piece of copper 
by the actual pressure of weights placed upon a similar tool. Captain 
Rodman supposes that the force of the piston may be estimated very 
nearly. It will be seen, on proceeding a little further, that the force 
of the point, by which the impression is made by the instrument, 
is not the equivalent of the pressure upon the caliber of the gun, 
and that it was a gross oversight in Captain Bodman to consider 
them as equals. It will, of course, be understood, that, when one of 
the holes is used by the instrument, the others are closed by screw- 
plugs made to fit them. 

Let us, then, see whether the instrument will perform what is 
claimed for it. First, then, it is said that the indentation or impression 
made by the blunt or diamond-shaped point indicates the pressure of 
the fired gunpowder ; that it acts by pressure purely, as a heavy weight 
acts when placed slowly upon a support, and not by a blow, as the same 
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weight will act when suffered to fall through some sensible space, and 
certain facts are adduced at page 178 to sustain this view. I shall not 
stop here to show the fallades of these supposed analogies, but i^peal 
first to the direct teaching of a simple experiment Take, then, a little 
spring balance, such as is used at some of the post-offices for weighing 
letters, and which consists of a little pedestal and column, like a candle- 
itidc, which contains a spiral spring, and over the top is die pan, to 
hold the thing to be weighed. Now take any weight that will cany 
the pan just down to the top of the column when dowly applied. Half 
of this weight will carry the pan half-way down, if applied in the same 
way, but if you add to this half weight a small quantity, just enough 
to overcome the friction of the acting parts, and hold this upon the pan 
when at its full height, so as just to touch its smrface, and then release 
it mddenlyy the pan will descend to the top of the socket, or will mark 
twice the weight that it actually possesses. The cause of this must be 
so apparent to any one well acquainted with the laws of moving forces 
that I shall not stop to explain it here. Tet the action of the weight 
here is perfectly analogous to the action of Captain Rodman's instru- 
ment, or that part of it which is moved by the powder to make the 
impression, namely, the indenting tool, the block upon which it rests, 
and the little piston which receives the force of the powder. The 
mass of matter of which these are constituted \b fired against, or into, 
the copper, as much as the ball is fired out of the muzzle of the gun. 
The analogy with the experiment of the spring balance is this : the 
indenting tool and its appendages are pressed . forward by the gun- 
powder. The weight upon the spring balance is pressed down by grav- 
itation. These pressures change the inertia in both cases into living 
force. This living force accumulates during the motion, from the grav- 
itation in the weight, and the powder pressure in the gun, being, 
through the first half of the space, twice as great as the mean force of 
the resistance of the spring in the one case, and the copper in the 
other ; and this accumulation is displayed in overcoming the resistance 
during a space equal to that first passed over. 

We see, then, from the analogy of the weight falling upon a spring 
balance, that Captab Rodman's instrument ought to display and regis- 
ter double the force which he applies to it ; even if it acts as freely and 
undisturbedly as a spring balance, it cannot make less than a double 
register. But we shall see by and by that this is but a small part of 
. the actual error ; and yet Captain Rodman takes its register as true to 
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within 1,000 pounds in cases, which he supposes to have been, of press- 
ure, of 90,000 or 100,000 pounds. He seems, indeed, to have had no 
suspicion of any error when his instrument gave indications of force 
wholly incompatible with the strength of the materials to which it was 
applied. Thus, at page 197, he takes the force which acted upon it at 
100,000 to the square inch. Now the instrument in this case was held 
to the gun by a screw, formed into the cast-iron body of the gun, 1^ 
inches in diameter and.l^ inches deep. This gives an area of the plug 
of the instrument of 1.75 square inches, which received the full press- 
ure of the fired powder. The pressure upon the end of the instrument 
then was 1.75 X 100,000 = 175,000 pounds, or about 80 tons. He 
must be a very bold engineer who would sleep under a weight of 10 
tons suspended over him by a bolt tapped into a hole, in a cast-iron 
plate of 1^ inches in diameter and 1 j- inches deep ; and yet it does not 
seem to have occurred to Captain Rodman that 80 tons' pressure must 
have driven his instrument from its place. 

But let us go a step further. Captain Bodman, at page 192 et seq^ 
relates a course of experiments which may be given in short hand as 
follows. He made 18 cylinders, of three different kinds of iron. They 
were aU one foot long, and all bored out through their entire lengths with 
calibers two inches in diameter. They were then turned off on their 
outsides, so as to leave them of six different thicknesses, varying from 
each other from half an inch up to three inches ; the variation being, of 
course, by increments of half an inch. Each kind of iron gave one cyl- 
inder of each thickness. The mean strength of the iron, as ascertained 
from specimens of each casting, being 26.866, say 27,000 pounds per 
square inch. These cylinders were then subjected to a bursting force 
produced by firing gunpowder confined within them. This was done 
for the purpose of ascertaining the power of cast-iron of these different 
thicknesses to withstand the force thus produced. The force was 
measured, by Captain Rodman's instrument, of course, and the first 
two columns in the following table give the strength of each thickness of 
metal according to Captain Rodman's mean : — 

J 37842 25541 

1 38313 38313 
li 63384 46057 

2 80229 51085 
2J 92270 54732 

3 93702 57468 
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Upon seeing the enormous strength thus given to the iron, Captain 
Bodman merely remarks that the bursting pressures are greater in the 
whole series than required by the tenacity of the iron, " even suppos- 
ing the whole thickness of metal to resist uniformly as in tensile 
strain." But no doubt seems to cross his mind as to the accuracy 
of his instrument or his measures ; he therefore proceeds forthwith 
to compute the force on the hypothesis ''that the strain diminishes 
as the square of the distance from the axis increases." This 
means to reduce the power of the metal to sustain pressure, at 
different thicknesses, according to Barlow's formula. I have given his 
numbers in the third column above. 

I confess I was puzzled for a long time to find out what these num- 
bers meant The tenacity of the iron used was 27,000 pounds to the 
inch ; Barlow's formula gives for a cylinder 2 inches in internal diam- 
eter and 1 inch thick, made of such iron, just half of this tenacity, or 
13,500 pounds. I then went over all the different thicknesses accord- 
ing to Barlow's formula, and found even stronger cases of discrepancy 
than that here dted ; and as I do not profess to be a mathematician of 
a very high order, whUe Captain Rodman has the calculus '' familiar 
as his garter," I thought it was possible, after all, that I had misunder- 
stood Barlow's rule. I therefore laid down, in section, each of the 
cylinders in full size, and requested three of the distinguished mathe- 
maticians of Cambridge to tell me what must be the strength of each 
according to Barlow's rule. They all calculated separately, and all 
agreed with each other and with me exactly, and I here give the 
whole matter in a tabular form. 

1st column in this table, gives the thickness of the several cylinders. 

2d column, the pressure per square inch, as measured by Captain 
Rodman's instrument, under which each cylinder burst 

3d. The pressure which the cylinders ought to have sustained 
according to Captain Rodman's computations, from Barlow's formula. 

4th. The true pressure of burstings according to Barlow's /onwMfe 
as computed and applied by me, on iron having 27,000 pounds per 
inch tenacity, — this being the mean tenacity of these specimens, as 
stated on p. 192. 

5th. The errors of Captain Rodman's experiments, or of his instru- 
ment 

6th. The errors of Captain Rodman's computations. 
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1 


9 


8 


4 


9 


6 


i 


37842 


25541 


9000 


28842 


16541 


1 


88313 


88313 


13500 


24813 


24813 


H 


63384 


46057 


16200 


47184 


29857 


2 


80229 


51085 


18000 


62229 


38085 


^ 


92270 


64732 


19286 


72984 


85446 


8 


93702 


57468 


20250 


73452 


87218 



[NoTB. — The reader is requested to attend particularly to the 5th and 6th col- 
umns of this table, as these give the errors of the instrument, and of the computa- 
tions.] 

Now how is all this ? Why, Captain Eodman in his computations 
took, not the coefficient of the true tenacity of 27,000, as laid down by 
Barlow, but the tenacity which his instrument gave for the cylinder 
one inch thick. Thus taking at 38,313 what should have been 13,500. 
Not only so, but the law of the inverse square, which he used, and 
which is Barlow's rule, tnakes it impossible that any of his last instru- 
mental measures should be nearly right, even if the tenacity be in- 
creased from 27,000 up to 76,626, which is the number that he in fact 
uses. For, according to this law, a cylinder of two inches' internal 
diameter, made of cast-iron, or any unmaMeaUe material, of 76,626 
pounds' tenacity, can never be made thick enough to sustain a pressure 
of 76,626, or at least it cannot be done until some one shall contrive to 
make 1 Xa^=l + a^>orl multiplied by 1 equal to 1 added to 1, a 
feat which Captain Eodman's instrument must have performed in giv- 
ing several of the results above tabulated. 

I do not think it will be necessary to pursue this instrument any 
further to show its utter worthlessness. It must be given up, and the 
whole family of results born of it must go with it.* 

* I shall be excused for citing one other case, although it may be thought, by 
some, unnecessary. Captain Rodman gives, at page 197, in his table/ the force 
produced by firing 12.67 pounds of powder in an 11 -inch gun, behind a shot of 
186.4 pounds' weight, at, in one instance, 100,000 pounds. Now this must have 
given a bursting pressure upon the walls of the gun of 1,100,000 pounds to every 
inch of its length ; consequently, if the gun was 11 inches thick, the iron to sustain 
this pressure must, if Barlow's formula be true, (and Captain Bodman makes no 
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I shall pass, therefore, from Captain Bodman's instrament to an 
examination of his gunpowder. When the newspapers, some time ago, 
gave the story of Captain Bodman's experiments with his 15-inch gan, 
there was a great account made of the strange kind of gunpowder used, 
the grains <^ which were said to be as big as pigeons' eggs. But Cap- 
tain Bodman's book gives us the reason for the use of this verj coarse 
powder. It is to avoid the great stress laid upon the gun hj the rapid 
development of the gas or fluid, as produced by powder of conmion 
grain, from its quick combustion. Now, Captain Bodman proposes, by 
the slow combustion of these large lumps, not only to avoid the shock 
of the first explosion, but to continue the development of the force 
through the whole length of the bore. This would certainly make it 
much easier work for the breech portion of the gun ; but the fajct of 
resorting to it shows the suspicion entertained by Captain Bodman of 
his gun's strength. 

Let us, then, first see how far the idea of equalizing the pressure is 
obtained by increasing the size of the grain. To do this, I must resort 
to the measures given by Captain Bodman's instrument, which, though 
worthless as absolute measures, may yet give some rude approximation 
to comparative values when used upon the same gun and upon the 
same place, but with different grained powders. Turning to his book, 
then (p. 203), we find that a charge of 8 lbs. of powder grained to .1 of 
an inch diameter, gave against a 43-lb. shot a force of 51,800 lbs., 14 
inches from the breech, and 6,700 lbs. at the distance of 84 inches, — 
these being the greatest and least forces ; while a charge of 8 lbs. of 
powder of .4 inch grain, or 64 times the former in size of grain, 
gave against the same shot 31,950 lbs. for the greatest, and 5,150 lbs. for 
its least force. The greatest force of the fine powder, then, was about 
7 times that of the least force ; while the greatest force of the coarse 
powder was about 6 times that of the least force. Surely this is no 

doabt of that, but uses it, under the name of the inrerse square,) haye possessed a 
tenacity of 150,000 pounds to the inch. Not only will no castriron bear this strain, 
but no metal, nor any other substance whatever yet known to the art of man, is 
capable of bearing it Even cast-steel, the strongest body known, when wrought 
down by the best hammering, will not sustain 150,000 pounds to the inch. In- 
deed, if a mass of iron gun-metal, though the strongest ever made, were cast as 
large as the Capitol at Washington, and then bored through with a caliber of 11 
inches, it would, according to Barlow's formula, be split by a fluid pressure of, not 
150,000, but 50,000 pounds to the inch. 
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great advance in equalizing the forces between the breech and the 
muzzle of the gun. But let us see what it costs in loss of force from 
the use of the coarse powder. Taking the mean of these two ex- 
tremes as the true force in both cases, we have 51,800 -(- 6,700 -V 2 = 
29,250 for the mean force of the 8 lbs. of fine powder, and 31,950 + 
5,150 -f- 2 = 18,550 for the mean force of the large powder ; from 
which it will be seen that it will require 12^^ lbs. of the coarse powder 
to produce the same force upon the shot that is produced bj 8 lbs. of 
fine powder. The long and short of this whole matter of using the 
powder in lumps rather than grains is a mechanical adulteration, and 
produces the same effect, namely, a slow combustion, such as may be 
produced by making the powder of materials chemically adulterated, or 
by mixing a portion of clay with the paste, or by moistening good 
powder before using it. This reduction of force may be carried to any 
extent by increasing the size of the grains or lumps, or by making it 
in perforated cakes, as Captain Rodman actually proposes to do. 

But suppose that Captain Rodman's ideas of the advantage of a slow 
development of the force could be carried out, of what use would it be ? 
I assert, although I am not yet quite prepared with a formal demon- 
stration of it, that the same, or very nearly the same, quantity of iron 
will be required in the gun, the iron being used in the manner pointed 
out by me in 1855, to give the same velocity to a given shot, under 
whatever law the force is developed, between the limits of the quickest 
powder now used, and one of equable force development ; and that, to 
produce this force with the least expenditure of powder, the develop- 
ment of the force should be made as quick as possible. 

I now pass to an examination of Captain Rodman's proposal to use 
hollow shot. Having, as it seems to me, laid his powder under as 
great a contribution as it would bear, to avoid putting too much 
stress upon his gun, he proceeds to put the same tax upon his shot, and 
he assesses it by taking 9 inches from the heart of every 15-inch shot, 
thus reducing its weight from about 425 pounds to about 320 pounds. 
In the mediaeval times, when guns and gunnery were in their infancy, 
stone balls were used. The lightness of this material saved the imper- 
fect bombards from destruction. The effect of these balls was of course 
very small, compared with the heavy, solid iron shot brought into 
use in a later age. Are we to return to the mediaeval practice ? This 
certainly seems a step in that direction. 

Sir Howard Douglass, in speaking of the terrible effect of the fire 

VOL. v. 48 
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of the American frigates in the war of I8I29 sajs that some of ^em 
used shot weighted by a leaden core. This I belicTe is not tme, but it 
shows the opinion of this old engineer, of the adrantage that might be 
ei^>e<»ted from increasing rather than diminishing ^ae specific gravity 
of cannon-shot. Yet Oaptain Rodman's hollow shot seems to be looked 
to (pp. 289, 807) as the missile to meet iron-plated ships. Whether it 
is intended to explode them against the ship, or to dep^id npon thdr 
direct percussion, is not very dearly stated. The effect would proba- 
bly be Tcry mach alike in both cases. Indeed, Captain Sodman 
admits (p. 298), that, althongh ^ none of these broke in the gun, some 
did break in the sand-bank after the sand had been packed hard by 
repeated firing.** Qod forbid, then, that we should ever have to try 
them against the sides of the Gloire or the Warrior. 

I have thus examined some of the prominent points in the labors of 
Captain Rodman, as they are detailed in his reports ; and, without, as I 
hope, making any remark disrespectful to him as an (^cer and gentle- 
man, I have declared freely what seems to me the valae of the most 
important o£ the experiments and conclusions giyen in his work. Re- 
peating here what I declared in an earlier part of this pi^r, that I 
think well of his method of cooling the hollow casting whidi is to ferm 
a gun, I think that there is good reason to believe that these guns wifl 
be somewhat superior to those made in the usual method. In the prac- 
tice ci casting in this way, however, great care must be observed to 
avoid the explosion which may occur should the cooling water find iti 
way fix)m its conductor into the body of the mould. 



Flire bundred and ftovrtb aaieetlny* 

February 11, 1862. — Monthly MiaETiNa. 

The President in the chair. 

The Corresponding Secretary read letters of acceptance from 
the Right Rev. Bishop Fitzpatrick and Dr. John Dean, re- 
cently elected Fellows, and from John M. Ordway, elected As- 
sociate Fellow of the Academy. 

Professor Peirce, from the Conmiittee to which the subject 
was referred, made a report upon the work of Capt. Hum- 
phreys and Lieut. Abbot, U. S. Topographical Engineers, 
upon the Mississippi River and the best mode of protecting its 
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banks from overflow, — highly complimentary to the scientific 
character of their investigations. Professor Peirce proposed 
to ofier a future and more detailed report, in conjunction 
with Mr. Runkle, who, upon his suggestion, was added to the 
Committee. 

Professor Peirce made a second communication 

t^on the System of Satwm. 

The especial subject of this commanication was, ^ The considera- 
tion of the subdiYiaion of the ring into numerous small solid rings, and 
of the invalidity of the argument derived from statical conditions 
which has been urged against this subdivision." The investigation 
was ccmducted by the aid of completely integrated formulae, which 
were obtained after much labor. The formulae were embarrassed 
by terms which were subject to a reversal of sign when in a finite 
^tate, which can never happen in physical phenomena of this kind ; 
but the embarrassment disappeared when it was observed that there 
were two different terms subject to the same paradoxical change 
of sign, and which wef e mutually antagonistic. From an exact numer- 
ical computation, it appears that, without violating the condition of 
statical equilibrium proposed in Mr. Bond's original memoir, Saturn's 
ring can be subdivided into about thirty-six rings of 600 miles of aver- 
age breadth, with intervals of 150 miles between them. The inner and 
outer rings must be the broadest of all, and have a breadth of 800 or 
1,000 miles, while the smallest of the intermediate rings will only have 
a breadth of 350 miles. It is curious that, with regard to the inner 
and outer rings, the attraction of each of these rings upon the surface 
which is towards the main body dl the ring — that is, of the inner ring 
upon its outer edge, and of the outer ring upon its inner edge — is over- 
balanced by the attraction of the rest of the ring. Each of these por- 
tions of these rings, therefore, depends upon the combined action of 
Saturn and of its own centrifugal force to resist the destructive tendency 
of this external attraction. They have, therefore, each of them a time 
of revolution about Saturn, which properly belongs to no point of their 
mass, but to points of the general ring, intermediate between them. 

The possibility of thus subdividing the ring into smaller ones with- 
out violating the statical condition proposed by Mr. Bond, proves that 
his argument was insufficient to demonstrate that the ring was not 
solid 
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In consequence of observations from Mr. Bond, Professor Peirce 
remarked that, as long as Saturn has a ring, the natural hypothesis of 
its solidity cannot be set aside from any argument of mere improbabil- 
ity, without the su^estion of some more probable hypothesis. The 
argument from unoomputed perturbation is especially vague and un- 
certain, and cannot be admitted into science, which is knowledge, and 
not ignorance. The hypothesis of a fluid ring was at the time of Mr. 
Bond's memoir more improbable than that of the subdivision into 
solids. For the mutual resistance of the particles of the ring to inter- 
nal currents would sooner or later reduce the ring to one uniform 
velocity of revolution about Saturn, which would at once be its com- 
plete destruction, just as certainly as if it were solid. The fluid consti- 
tution is therefore quite impossible without some kind of action to coun- 
teract this tendency to break to pieces ; and no such action was ever 
suggested or known to science until Mr. Peirce's own investigations 
upon the tidal action of the satellites. 

Professor Peirce oflFered some remarks on Captain Eod- 
man's work and experiments upon the construction of heavy 
ordnance. He regarded this work as of great scientific and 
practical value, and the observations as entitled to the highest 
confidence, on account of the accuracy and fidelity with which 
they are made. He found no corrections in the reductions of 
the observations which materially impair their value for the 
use for which they were made. 



Flire bundred and flftb aaieetinif. 

March 10, 1862. — Adjourned Statute Meeting. 

The President in the chair. 

The Corresponding Secretary read letters from Sir William 
Fairbaim and from Captain Duperrey, in acknowledgment of 
the official notification that they had been elected Foreign 
Honorary Members of the Academy. Also from Alvan Clark, 
Esq., of Cambridge, in acknowledgment of his election as a 
Fellow of the Academy. 

Rev. James Mills Peirce, of Cambridge, was elected a Fel- 
low, in Class I. Section 1. 
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Professor Agassiz made a communication upon the copula- 
tion of the Selachian Fishes. 

Prof. Treadwell read an elaborate paper on the force of fired 
gunpowder, the strength of guns, and the velocity of projec- 
tiles ; being a continuation of the examination made by him, 
at the January meeting, of Captain Rodman's instruments and 
experiments. 

The examination of the subject this evening was made in special 
reference to the partial and conditional defence made by Professor 
Peirce, at the February meeting, of the accuracy of the instruments 
and experiments of Captain Rodman. Professor Treadwell explained 
the action of gunpowder, by referring it to the measure of the force of 
a column of liquid by which a jet is projected through an aperture in 
the side of a vessel He then exhibited diagrams showing the force of 
powder in a cannon, during its development and action upon the ball ; 
and, taking a particular case given in Captain Rodman's book, page 
197, he showed that the measures of the force, as there given, were 
impossible, both in character and amount, as the ordinates representing 
the forces through the caliber are actually greater near the muzzle 
than nearer the breech. He then deduced, from the mean of all the 
ordinates, that the force produced by 12.67 pounds of powder must, if 
true, in this case have given a velocity of 2,966 feet a second to a ball 
of 186.3 pounds weight ; when it is shown by the experiments of Cap- 
tain Mordecai that a charge of 12 pounds will produce only a velocity 
of 2,046 feet a second in a 24-pound shot. He showed, moreover, that 
in this very experiment of Captain Rodman, where, if the instrumen- 
tal measures of the force had been correct, the resulting velocity must 
have been 2,966 feet, the velocity actually produced was, as measured 
by Captain Rodman himself, only 920 feet a second. He then pro- 
ceeded to demonstrate from all the preceding examination, that the 
actual mean pressure of the powder was but 3,390 pounds per square 
inch; whereas it is indicated by Captain Rodman's instrument at 
35,213 pounds per inch ; and hence that the instrumental measure is 
10.38 times greater than the true measure. 
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F1t« hundred and mixth, meetlnif. 

April 8, 1862. — Monthly MEBTiNa. 

The President in the chair. 

The Corresponding Secretary read letters relative to the 
exchanges of the Academy. Also a letter from the Ber. James 
M. Peirce, of Cambridge, in acknowledgment of his election 
as a Fellow. 

Professor Bogers exhibited Plateau's experiments on thin 
viscid films and bubbles, with some original ones. 

Professor Levering, in behalf of the majority of the Bumford 
Committee, presented the following Beport. 

The Bamford Committee, having examined the subject of Hot-air 
Engines, and the recent improvements in their construction made in 
America, ask leave to report as follows : — 

The Bumford Committee does not recommend that the Academy 
should award the Bumford Premium for the alleged recent improve- 
ments of Mr. Ericsson in the Hot-air Engme, nor for his engine as at 

present constructed. 

MoBBiLL Wtman, 
Joseph Loverino, 

CambuDOX, April 8, 1862. JOSBPH WnTLOCK. 

Professor Horsford presented the following Beport from the 
minority of the Committee. 

The minority of the Bumford Committee report : — 
That thej dissent from the opinion of the majority, in that they he- 
Keve the improvements in the caloric engine of Mr. Ericsson, which 
he brought out in 1858, are such as to entitle him to the Bumford 
Medal. 

They see in them evidences of high inventive talent, of patient 
thought and prolonged and persevering experimental research, in the 
practical solution, on a large scale, of the various problems underlying 
the hot-air engine; — especially in the compact arrangement of the 
supply and working pistons, the telescopic tube, the fire-pot, and the 
regenerator in a single cylinder, thereby economizing heat and space ; 
in the device for protecting the lubricating material of the packing of 
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the working piston, by exposing it at each stroke to the current of 
entering cold air; and in the sjstem of cranks, rockshafts, levers, and 
their connecting-rods, by which the varied, complicated, but necessary 
motions of the supply and working pistons are regulated and connected 
with each other and the fly-wheeL 

The minority recommend that the Rumford Medal be awarded to 
Mr. Ericsson for his improvements in the management of heat, particu- 
larly as shown in his air engine of 1858. 

E. N. HOBSFOBD, 

Cambbidob, April 8, 1862. Daniel Tbeadw^ell. 

The two Reports being accepted, the subject was discussed 
in detail by Professors Horsford, Levering, Winlock, Peirce, 
and Treadwell. 

And, on motion of Professor Horsford, an adjourned meet- 
ing was voted to be held on the 22d instant, for the further 
consideration of the subject. 



Five li«ndre4 and seT^Ath mvetliist 

April 22, 1862. — Adjoubned Monthly Meeting. 

The Yioe-Pbesibent in the chair. 

The Corresponding Secretary read a letter from Professor 
Trendelenburg, of Berlin, in acknowledgment of the notifi- 
cation of his election as a Foreign Honorary Member of the 
Academy. 

He presented, from the author, a paper entitled Pla/ntm 
WrightiaruB e Cuba Orientali^ a A. Grisebach : Pars II. 

Also the following communication from Professor Tucker- 
man. 

Observations on North American a/nd other Lichenes. By 
Edward Tuckbrman, A. M. (Continued from Vol. iV. 
, p. 407.) 

Omfhalabia leftophtlla, sp. nov. : thallo membranaoeo-carti- 
lagineo glabro atroviridi Bubtus snbconcolore e centre in lobos undu- 
latO0 apice latiori rotandatos repandos moz sinuato-lobatos diviso; 



Digitized by 



Googk 



884 PROcsEDiNas of the ambrican aoadbmt 

apotheciis minutis salmiargiiialibas innftto-prominulis demum pallidis 
tabercalifonnibus disco pancdformi impresso. Spor» in tliecis eloi^to- 
clavads octonsd, eUipsoidee vel demum oblongo-ellipsoideffi, ineolores, 
simplioee, protoplasmate in guttolas (1-2) seoedente diam. lj--2^plo 
longiores* ^ On rocks in rivalets, overflowed after rains/' in the island 
of Cuba, Mr, Wright. Thallus rather thin, but firm, smooth, blackish- 
green or nearly black, (the largest specimens, perhaps, an inch in their 
longest diameter,) dividing at the centre into wavy lobes, with wider, 
rounded, ropand tips, and becoming moro or less sinuate-lobate, with 
often a plume-like aspect ; or, less regularly, passing into narrower 
divisions. Gonimous granules of scarcely middling size, Bubsolitary, 
the filamentous elements amongst which they aro interspersed being 
exceedingly delicate. Apotheda minute, superficial, becoming at 
length a little paler than the fronds, disposed in necklace-like chains, 
or sometimes in heaps, at or near the nuirgin of the lob^ tuberculi- 
form, and the disk punctiform-impressed, or moro rarely at length flat- 
tened and sublecanorine. Spores in eights, in long-dub-shaped sporo- 
sacks, colorless, ellipsoid, or at length oblong-ellipsoid, simple; the 
protoplasm dissolving more or less into roundish drops ; once and a 
half to twice and a half longer than wide. Paraphyses distinct, fili- 
form. The subsolitary gonimous granules and moro delicate filamen- 
tous elements separate this plant, as does also the thinner and more 
divided thallus, from Omphalaria Gfirardi, DR. & M., the type of the 
genus, both with Montague and Nylander ; but I know of no lichen with 
which I should sooner compare it 0. Girardt is, however, only kno^m 
to me in infertile specimens (determined by Dr. Nylander, Syn., p. 99) 
which were detected by T. M. Peters, Esq., in Alabama. CoUema 
lacimatumy Nyl. 1. c p. 116, which accompanies the Alabama lichen, 
grows intertangled with the present in Cuba. The apothecia of the 
present are at length rather prominent, for the most part perithecii- 
form ; but they assume at length, in the oldest condition, a more reg- 
ular and sublecanorine aspect 

Omphalasia lingulata, sp. nov. : thallo subcartilagineo viridi- 
fbscescente (fusco-nigrescente) e basi umbilicato-affixo in lobos spathu- 
lato-oblongos subsimplices plano-convexos subtus obscuriores diviso; 
apotheciis sparsis minutis crinatis pallidis disco impresso margine in- 
tegro subprominulo demum dncto. Sporse octonae in theds davatis, 
ineolores, oblongo-ellipsoideae, simplices, protoplasmate granulosa vel 
guttulosa diam. 2'd-plo longiores. On rocks, ^ Farailones la Cavalina 
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(M. Revel, near Sagra)," in the island of Cuba, Mr. Wright. Thai- 
las rather thinnish, but cartilagineoas, fragile, of a brownish-green 
becoming at length blackish-brown color above, and mostly, or at 
length, darker below, dividing at the umbilicate base into oblong, spat- 
ulate, or tongue-shaped lobes, which are commonly subsimple, but 
occur also irregularly, and similarly but sparingly lobulate ; slightly 
convex above, and margined for the most part, but scarcely cana- 
liculate, below. Gronimous granules glomerulate, interspersed among 
anastomosing filamentous elements. Apothecia minute, scattered, in- 
nate, pale ; the small impressed disk bordered by an at length slightly 
prominent and entire thalline margin. Spores in eights, in club- 
shaped spore-sacks, colorless, oblong-ellipsoid, simple ; the protoplasm 
becoming guttulose or granulose; twice to thrice longer than wide. 
The apothecia resemble the smaller ones of CoUema pustulatumy Ach. 
(nor does it appear otherwise than Ukely that the commonly verru- 
carioid apothecia of the last species express anything else than the 
lecanorine type, in a state the perfect development of which is for 
the most part precluded), and are sprinkled pretty thick over the 
thallus, much as in that species ; but the gonidia are not concatenate, 
but glomerulate in the present, which is also affixed at a single point at 
the base, as in OmphcUarta. The dimensions of the lichen vary from 
half to three quarters of an inch in the longest diameter, but single lobes 
occur among the specimens, which are much broken, of the same length. 

GoLLEMA COCCOPHORUM, sp. nov. : thallo minuto orbiculari crasso 
nigro lobis periphericis expansis crenato-incisis centralibus adscenden- 
tibus granulato-lobulatis ; apotheciis majusculis subplanis disco rufo- 
fusco margine thallino tenui cincto. Sporas octonse, incolores, ellipsoi- 
desB 1. ovoideo-ellipsoidese, diblastse lj^-2^-plo diametro longiores. 
On sandy earth in the valley of the Rio Grande, Texas, Mr. Wright. 
Small, roundish fronds, the largest of which a little exceed an inch 
through, of very small, thickish, black lobes, which are radiose-ex- 
panded, and crenate-cut, at the circumference, with mostly raised, at 
length granulate margins ; and becoming towards the centre densely 
lobulate-granulate (with the aspect of a crust of black granules). Go- 
nimous granules concatenate, amongst anastomosing filaments. Apo- 
thecia largish (oflen a line and a half through), flattish or plano-con- 
vex, the dark-reddish-brown disk enclosed by a thin, at length un- 
even and even granulate thalline margin. Spores colorless, ellipsoid 
and ovoid-ellipsoid, simple, or at length diblastish, once and a half to 
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twice and a half longer than wide. This little species, of which abun- 
dant specimens were collected by Mr. Wright, is comparable with small 
states of C, ckeikum (as Moag. & Nestl., n. 1056) ; but is more minute, 
with a different habit of thallus, and spores which appear never to be 
more than diblastish. The latter feature, if constant, separates it 
also from other allied species. 

CoLLEMA CALLiBOTRTS, 8p. nov. : thallo mcdiocri suborbiculari 
membranaceo-cartilagineo rigidulo glauco-virescente lobis radiose ex- 
pansis mox angustatis costatis lobulis adscendentibus capituliformi-dila- 
tatis vel botryoso-difformibus apothedis confertissimis mox coopertis ; 
apothedis minutis disco concavo-plano rubello exdpulo thallino integer- 
rimo fuscescenti-pallido recepto. Sporse octonae in thecis subcylindra- 
ceis^ incolores, prime subquadratse, sporoblastis 4 cruciatim disposids 
dein longiores, eUipsoide® sporoblastis pluribus muriformi-dispositis vel 
oblongse, diam. 2 - 3^-plo longiores. On trunks of Carya, Santee Canal, 
South Carolina, Mr. Ravenel, Thallus exceeding an inch in diameter, 
of rather separate, radiose-expanded, somewhat membranaceous but 
rigid, glaucescent-green lobes, which become narrowed and lacinii- 
form, and more or less ribbed, as well as sparingly divided, and pass 
into short, erectish, dilated branches or clusters, covered at length and 
concealed by the crowded apothecia. Gonimous granules concatenate, 
amongst distinct, much branched, anastomosing, filamentous elements. 
Apothecia in crowded clusters, very minute, depressed-globose ; the 
concave, or at length flat, dark-reddish disk received in an entire, pale- 
brownish, thalline exciple. Spore-sacks subcylindraceous, octosporous. 
Spores at first somewhat square ; the four sporoblasts arranged cross- 
wise, but becoming longer and with more and smaller sporoblasts (more 
or less murally-polyblastish), and at length ellipsoid or oblong-ellipsoid, 
and from twice to thrice longer than wide ; the longer ones sometimes 
pretty regularly tetrablastish, but the sporoblasts more often, or some 
of them, divided longitudinally. The affinity of this plant is not 
doubtful. 01 verruciformey Nyl. ( 01 furvum^ var. verraciforme, Ach.) 
is its European analogue, differing (as in Schaer. Lich. Helv. n. 416, 
and in the excellent description of Mr. Th. Fries, Lich. Arct. p. 279) 
in its minuteness, its ascending, densely complicate lobules, and shorter 
spores, which do not appear to attain to the same development ; and 
an Asiatic also exists, in O. coccophyUum, Nyl. Syn. p. 112, from the 
Nilgherry Mountains in India, presenting spores agreeing exactly 
(Nyl. 1. c, t 4, f. 20) with the first-described state of the spores of the 
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present, but also, it should seem, not advancing beyond it ; with appar- 
ently a different thallus. As this last is described, and as (7. verruci- 
forme is represented in the European specimens, we can scarcely avoid 
considering the American lichen as, to appearance, and so far as we 
yet know, distinct 

CoLLEMA OTRTASPis, sp. nov. : thallo mediocri suborbiculari mem- 
branaceo-cartilagineo rigido fusco-viridi subtus pallido ladniato-lobato 
lobis mox angustatis subradiantibus lobulis adscendentibus granu- 
lato-rugulosis ; apotheciis mediocribus disco convexo nigro-castaneo 
nitido demum tumidulo marginem thallinum crassiusculum crenulatum 
excladente. SporaB octonae in thecis sabclavatis, incolores, subfusifor- 
mes, tetrablastae (3-septat8e) diam. 4- 6-plo longiores. On trunks near 
the ground, in woods ; conmion in Southern Pennsylvania, Maryland, 
and Virginia. Ohio, Lea. Illinois, i^. ffaUy in Hb. Lapham. North 
Carolina, Hev. Dr. Ourtis. South Carolina and Georgia, Mr. RaveneL 
Alabama, Mr. Peters. Thallus of middling size (from an inch to an 
inch and a half in diameter) at first roundish, of cartilagineous-mem- 
branaceous, rigid, brownish or blackish green, expanded lobes, which 
become at length much narrowed, and more or less radiant, passing 
here and there into short, ascending, branch-like lobules, the dilated 
and divided summits of which are wrinkled-plaited, and at length 
densely granulate. Gonidia concatenate. Apothecia of middling size 
(the largest often a line in diameter), the blackish-chestnut polished 
disk soon becoming tumid, and quite excluding the originally thick 
and crenulate thalline margin. Spores in eights, rather broad-spindle- 
shaped (navicular-subfusiform, Koerb.), normally tetrablastish, with reg- 
ular, mostly roundish sporoblasts, the three dissepiments, obscurely 
more or less visible, four to six times longer than wide. The almost 
monophyllous thallus of C. nigrescens becomes irregularly somewhat 
lobed ("lobis casspitoso-fasciculatis," Sommerf. Suppl. Fl. Lapp., p. 
119) in C. aggregatumy NyL (G. fascicularej vbt. aggregcUum, Ach.), 
and passes, still further, in the present lichen, into at length laciniiform, 
often radiant divisions. The present is sufficiently distinguished from 
C. aggregatum by its different spores, but in this respect agrees better 
with the European G. conglomeratumy Nyl. Syn. p. 115, t 3, f. 1 (C. 
fasciculare, var. conglomeratumy Ach.), which differs especially in its 
minute size ; the far less divided and less granulate thallus and more 
entire apothecia (" margine tenui integerrimo," Sommerf. 1. c.) being 
perhaps less to be relied upon. — Growing with the present lichen in 
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PeDDsjlvania, and also by itself in New York and Western Massa- 
chusetts, I have found another, nearly-related plant, sent to me also 
from Carolina by Dr. Curtis and Mr. Ravenel ; the smaller fronds 
of which pass almost wholly into short, erect lobules, crowned with 
^almost contiguous,** smaller, and paler apothecia, with thin, entire 
margins, and containing ovoid, or soon oblong-ovoid (ovoid-ellipsoid) 
diblastish (once-septate) often nebulose (or, apparently, nebulose-mo- 
noblastish) spores, from once and a half to scarcely more than thrice 
longer than wide, and rather larger gonimous granules ; this is prob- 
ably C. pycnocarpum, NyL Syn. p. 115, described from a North Amer- 
ican specimen in the Paris Museum, and clearly distinguishable, so far 
as appears, as another link or knot in the knotted line of related forms 
which we have been considering. C. pycnocarpum is not so easily 
referable to the "genus Synechoblastus" (comp. Eoerb. Syst p. 411) ; 
but nothing could be less natural than to separate it generically from 
the present species, which is clearly a " Synechoblastus." The relar 
tion of C conglomeratum of Europe to O. cyrUupis is perhaps the 
same with that of the European C. verruei/orme to (7. caUibotrys ; and 
the two foreign lichens might be taken, possibly, for reduced forms of 
the American ; 0. pycnocarpum^ NyL, being in that case regarded a 
small form, with simpler spores, of 0. cyrtaspis. But I am not ready, 
at present, to go beyond the distinction of these states, — a distinction 
based, as above, in each case, upon a large collection of specimens. 

CoLLEMA STELLATUM, sp. nov. I thallo cartilaglnco firmo viridi- 
glaucescente e laciniis anguste linearibus convexis parce vageque 
ramosis ramis subsimplicibus vel demum fastigiato-divisis intricatis 
subtus pallidis canaliculatis ; apothedis mediocribus adnatis rufo-fuscis 
mox convexis marginem thallinum tenuem excludentibus. Sporse 
octonae, mediocres, incolores, lato-ftisiformes, uniseptataB diam. 2^~d-plo 
1. demum S^plo longiores. — On wet rocks, in beds of mountain rivu- 
lets. La Perla, island of Cuba, Mr. Wright, Occurs in roundish or 
irregular, rather dense masses of narrow, very sparingly and irreg- 
ularly branched, convex lobules, the projecting tips of which are either 
simple, or at length forked, or even fastigiately divided, greenish, or 
brownish-green, with more or less of a glaucescent tinge above, and 
paler and channelled below ; the gonimous granules being connected in 
necklace-like strings. Apothecia of middling size, convex. Spores in 
eights, of middling size, broad-fusiform ; once-septate, about thrice, 
or even thrice and a half, longer than wide. Comparable with C. 
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laciniaiumy Nyl. Syn. p. 116, an Alabama lichen, which Mr, Wright 
has detected in Cuba ; but differs in color, in the peculiar habit dae to 
its more simple, elongated, teretish, densely intertangled, substellate, 
rather than radiant lobes ; also in the slenderer filamentous elements, 
and the constantly once-septate spores. The spores of 0, hmniatum 
(Alabama, Mr, Peters) are described by Nylander, 1. c^ as simple or 
once-septate, and about thrice longer than wide ; and I have never 
observed any differing, unless possibly a little in length ; but in the 
Cuba lichen they become 6-nucleolate and thrice-septate, the length 
exceeding also more than four times the diameter, — which taken 
together with the narrower, less uneven lobes, more distinctly chan- 
nelled beneath, may indicate a variety (var. solenarium). 

Caliciuh Rayenelii, Tuckerm. in litt : thallo granuloso glauces- 
cente; apotheciis turbinato-globosis margine incurvo radiato-striatulo 
stipiteqne brevi firmulo fnsco-nigris. Sporae octonsB, fuscescentes, el- 
lipsoideffi) vel fusiformi-ellipsoidese, simplices, diametro lJ-3-plo lon- 
giores. On old garden palings, St John's (Berkley), South Carolina, 
H, W, JSavenel, Esq. Thallus of glaucescent granules (or obsolete). 
Apothecia smallish, globular, or a little turbinate ; the incurved margin 
radiately wrinkled or striated, and, as well as the short, rather slender, 
but firm stipe, brownish-black. Spores fuscescent, from ellipsoid be- 
coming irregularly somewhat fusiform-ellipsoid, simple, from once and 
a half to thrice longer than wide. This species, which is well distin- 
guished by its striated exciple, is dedicated to my valued friend and 
correspondent, the discoverer. 

Calicium leucochlorum (sp. nov.) : thalli granulis in crustam 
tenuem subcontiguam inaequalem fiavidam hypothallo nigro decussatam 
confluentibus ; apotheciis clavato-turbinatis subtus ferrugineis disco 
nigro stipite valido atro. SporsB octonse in thecis cylindraceis, majus- 
culae, biscoctiformes, diblastsB, medio nunc constrictse, atro-fuscescentes, 
diam. -1^-2-plo longiores. — On trunks of palm, island of Cuba, Mr. 
Wright Granules soon confluent, and forming a thin, uneven, pale- 
yellow crust, irregularly here and there decussated by distinct, black 
lines (much as in Lecidea parasemay var. exigua) which I refer to the 
hypothallus. Apothecia large, from tubular- becoming clavate-turbi- 
nate, rusty beneath ; the disk fiattish, black ; the stipes of middling 
length, stout and strong. Spores larger and shorter than those of C. 
hgpereUumy from roundish- becoming short obtuse-ellipsoid, more or 
less constricted at the middle, or a little longer and more regularly 
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ellipsoid, the tips often acutish ; diblastish, at length blackish-brown ; 
the length scarcely exceeding twice the diameter. Nearly akin to (7. 
hypereUum and C. tracheUnum ; bat differing from both in the crust, and 
especially m the club-shaped apothecia and large spores, which exceed 
in size those of C. roscidum. 

Trachtlia leucamptx (sp. nov.) : thallo tenui pulveraceo dein 
Bubcontiguo rimoso e viiidulo cinerascente ; apotheciis minusculis 
innato-prominulis (subelevatis), disco subplano atromargine intus albo- 
pruinoso cincto. Spone octonae in thecis lineari-clavatisj.e cocciformi 
mox oblongffi, saepius 3-blastffi, dein fuscescentes 2- rarius 3 - 4-septata3 
ad septa constrictae diam. 2 - 3-plo longiores. On trunks, Monte Verde, 
island of Cuba, Mr. Wright, Thallus very thin, leprous, but becoming 
here and there compacted and chinky, and from greenish at length 
ash-colored. Apothecia small, a few of the larger ones occasionally a 
quarter of a line in diameter, rounded, or occasionally oblong, innate, 
at length a little elevated in the manner of T. tympaneUay but (like 
T, Javanica (M. & V. d. B.), Nyl.) not dilated above ; the black mar- 
gin, which, as in 71 Javanica, is always thicker than in the European 
species, conspicuously white-powdery within. The elevation of the 
apothecia is comparatively shght, and often even obscure, and they 
thus contrast evidently enough with the remarkably conical fruit of 
T, Javanica, Spores in long and narrowed spore-sacks, colorless and 
smallish at first, and from short-obtuse-ellipsoid (cocciform, Koerh,) be- 
coming oblong, and commonly 3-blastish, crossed next by colored, 
rather irregular dissepiments, and finally dark brown, and for the 
most part twice, or much more rarely thrice, or even four times sep- 
tate, and more or less strongly constricted at the dissepiments ; the 
length from twice to thrice, or more rarely four times, exceeding the 
diameter. This lichen is nearest allied to a curious subtropical type of 
the Caliciei, found by my liberal correspondent, the late Dr. Joseph 
Hale, on Cypress trunks in Louisiana, in 1851, and named by me (in 
herb. Fries), the following year, IVachylia Pyrgilla, Mr; Wright has 
since found the plant not uncommon in the island of Cuba, and he de- 
tected it also (as botanist of the U. S. North Pacific Exploring Expe- 
dition) in the Bonin Islands, southeast of Japan. From the last, 
which is inseparable from the American lichen, the Java plant found 
by Junghuhn, and described by Montague and Van den Bosch, in 
1856, as Calicium Javanicum (Mont Syll. p. 357, M. & V. d. Bosch, 
Lich. Jav. p. 54) can scarcely differ. Dr. Ny lander referred the lat- 
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ter the next year (Monog. Calic p. 33) to Trachylia ; and this con- 
struction is perhaps still preferable to the opinion expressed later, in 
his Synopsis (p. 168), that the plant constitutes a genus ; the variation 
from the type of Trachylia being only such as might be presumed pos- 
sible within Trachylia, From T Javanica the species above described 
differs in its thin and powdery thallus (that of the former plant being 
much better developed, and even approaching, at length, the thickish 
and warted crust of T tympanella) ; its much smaller and far less prom- 
inent, more conspicuously white-edged apothecia ; and especially in the 
curious differentiation of the spores, which exhibit the blunt ellipsoid 
(or hiscoctiform) type of the genus, not merely (as in T Javanica) ex- 
tended to spores with three dissepiments, but also twice or even thrice 
constricted. So strange is the effect of this latter variation, that I have 
hesitated to describe the plant as a lichen ; but though there is no col- 
oration of the hymenium with iodine, any more than in T, Javanica, 
both species equally possess an evident thallus ; and their apothecia 
and spores, as already remarked, are explicable as variations from, or 
rather developments of, the type of Trachylia tympanella, — The genus 
Trachylia, as here understood, (indicated by Fries in his Flora Scanica, 
1835, and again in his Summa Veg. Scand., 1846, and taken in the 
same sense by Torssell, a little earlier, and by the present writer in his 
Synops. Lich. N. Eng., in 1848, as also in the various important works 
of Dr. Nylander, q. v. in Lich. Scand. p. 44,) appears preferable to the 
very indefinite Acolium of F^e (Ess. Crypt, p. 28, the name adopted 
being the same as that given by Acharius to the section of his genus 
GcUicium which included G. tympaneUum), as it is also older than the 
later Acolium of Massalongo, &c. And Oyphelium, Ach. in Vet Ac. 
Handl. 1815 (lately proposed by Th. Fries, in Gen. Heterolich. Eur. 
p. 100, for the group represented by T tympanella), though it included 
Trachylia, by no means expressed it ; and is a less distinct conception. 

Cladonia Dilleniana, Floerk. : thallo squamuloso-dissecto, podetiis 
supeme infundibuliformibus prolifero-ramosis, axillis perviis sub-squa- 
mulosis e stramineo albican tibus, fertilibus subcymosis; apotheciis fuscis. 

a. CKiSPATA : straminea ; podetiis turgidis, axillis apicibusque infun- 
dibuliformi-dilatatis foljolis lineari-multifidis exasperatis irregulariter 
demum proliferis. G. stenophylla, NyL Syn. p. 201. On rotten logs, 
Monte Verde, Cuba, Mr. Wright. 

/3. ELONGATA : albicans ; podetiis gracilioribus subsimpliciter repetito- 
proliferis elongatis, axillis hiantibus foliolis multifidis cristatis. Coral- 
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loideg pulchrum geniculis acetabalifonnibas crispifoliosis. Dill. Hist 
Muse, p. 100, t 16, f. 28. Floerk. Clad. L c On rotten logs, Monte 
Verde. Thallus of rather elongated, much and narrowlj-lobed squa- 
mules, which are greenish-straw-colored above, and very white beneath. 
Podetia, in the more simple states of a, turgid, and dilated above into 
funnel-shaped expansions, which are finally more or less irregularly 
proliferous-ramose, and, as well as the dilated axils, often squamulose ; 
the fertile ones at length much divided above and crowned by the clus- 
ters of brownish (from pale at length dark-brown) apothecia. This 
state, which exceeds at length four inches in height, appears quite anal- 
ogous to CfurccAa^ var. crispaic^ though the larger and more branched 
specimens are more readily comparable with fine ones of G. unctalis, 
var. turgeseens. Var. /9 is a paler, more slender, much elongated form, 
attaining to the height of eight inches ; the less dilated, often subcylin- 
drical podetia extended upwards by commonly a single proliferation, 
and the gaping but not dilated axils elegantly fringed by the dissected 
squamules already described, which retain above their greenish hue, 
and thus contrast pleasingly with the white podetia. The scyphiform- 
dilatation of the podetia above, which is more or less evident in a, as 
in the already cited form of 0. furcata, disappears at length entirely 
in /9, as in C/urcata, var. racemosa; but the Cuban lichen differs from 
the latter (occurring in an equally fine condition in Venezuela, Mr. 
Fendler) in a simpler and less-branched habit, in color, and in the ele- 
gant fringe of squamules which borders (and often conceals) its gaping 
axils. It is this last, most developed condition of the lichen, as I think 
scarcely doubtful, which Dillenius describes and figures, from a speci- 
men brought by Catesby from the Isle of Providence. He places it 
next to, and compares it with, C. uncialis. But Floerke more satisfac- 
torily referred the described plant, which he had not seen, to his " Cla- 
doniae in^ndibuliformes,'' placing it next to C. sqtmmosa ; and remark- 
ing, in a note at the end, that CI furcata, var. crtspata, in itself consid- 
ered, would scarcely be separable from the same section. The cited 
variety of O, furcata is represented in North America by a rich series 
of forms ; and one of these from the New England mountains, with the 
axils crested with dissected squamules, is exceedingly like, except in 
the important respect of color, small states of the present C. furcata, 
var. cristata, Fr., also an inhabitant of our mountains, is a form of the 
last-mentioned variety in which the dilated axils, and especially api- 
ces, are fimbriate-cristate ; but the crests are due here (so far as my 
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specimens go) solely to an excessive proliferation of the margin. 
Fries (Index Dillenianus, in Lich. Eur. p. 464) has referred the Dil- 
lenian lichen to O. verticillarts, Eaddi; and Ny lander (Syn. p. 192) 
takes the same view : but the last-named plant possesses true scyphi' 
which are proliferous from the centre, and the fringe-like extension of 
the margins of these scyphi differs entirely from the crest of dissected 
squamules which borders the axils (as fully described and figured by 
Dillenius) * of 01 IXUemana. C. stenophylla^ Nyl. L c, was founded 
oh the first-lreceive3, smaller specimens of our a, which were on several 
accounts puzzling, and scarcely to be referred to any known species ; 
but these are now fully explained by Mr. Wright's further collections, 
and the correctness of Floerke's opinion as to the Dillenian plant, if I 
mistake not, sufficiently established. The species is worthy to be 
adorned with the name of the illustrious author of the Historia Mus- 
corum. 

Cladonia htpoxantha, sp. nov.: thallo parvulo caespitoso sub- 
foliaceo ; foliolis lineari-angustatis elongatis ramoso-multifidis margin e 
crenulatis supra viridi-stramineis subtus fusco-aurantiis podetia turbi- 
nato-cylindrica cartilagineo-corticata verrucoso-rugulosa scyphis conca- 
vis margine subradiatis aut obliteratis apotheciis coccineis proferentibus. 
On trees in dense woods, Monte Verde, island of Cuba, Mr. Wright. 
Folioles (scarcely exceeding half an inch in length, the podetia being 
about a quarter) palmately or pinnately many-cleft; the elongated, 
branched, plano-convex or flattish divisions finely crenulate ; greenish- 
glaucescent, or, at length, straw-colored above, and beneath convex, 
or at the base teretish, and brownish-orange, with white edges. Pode- 
tia short, rather slender, subturbinate, verrucose-rugulose, the scyphi 
at length sparingly radiated, or obliterated. Apothecia scarlet. Foli- 
oles comparable rather with the dissected squamules of G, sgttamosa, 
than with those of G, alcicomis ; and it is possible that the lichen may 
be rather a macrophylline form of some species (unknown as yet as to 
Cuba, or, I think. Tropical America) analogous to G. comucopioides in 
Northern regions, than an analogue of the typically macrophylline spe- 
cies of the glaucescent series. Epiphylline forms, with reduced foli- 
oles, also occur, and these suggest similar ones of C. comucopioides. 
But the characters of thd plant are too striking not to require separate 
notice. Genomyce coraUifera^ Kunz. msc. in Herb. Berol., from Suri- 
nam (Weigelt, 1827), is very probably a state, with better developed 
podetia, and reduced or squamulose, convex folioles, of the present ; 
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and, except as regards the squamules, is also similar to small forms of 
C. comucopioides. 

Cladonia cbistatella, Tuckerm. Suppl. 1, in Amer. Jodm. Sci. 
25, p. 428, char, emend.: thalli sqaamalis firmis crenatis mox sab- 
elongatis incisis ; podetiis ascyphis validis ventricoso-cjlindrids cartila- 
gineo-corticatis glabris e flavo- mox palUdo-Tirescentibusapice dilatato 
digitato-subdivisis^ ramulis fastigiatis fertilibus ; apothedis coccineis. 
(7. Floerkiana^ Tuckerm. Syn. p. 55, & Exs. n. 133, non Fr. On 
dead wood ; and on the earth. New England to Virginia, very com- 
mon. Westward to Indiana, Herb. Van den Bosch ; Wisconsin, Mr, 
Lapham ; and Lake Superior, Prof. Agassiz, Southward, small 
forms occur (North Carolina, Rev. Dr. Curtis; South Carolina and 
Greorgia, Mr. Ravenel; Alabama, Mr, Peters), apparently belonging 
here ; but the species is a Northern one, and the Southern lichen taking 
its place more commonly exhibits the peculiar features of C. ptdchella, 
Schwein., which is rather to be regarded a northern state of the sub- 
tropical C. muscigena. Thallus of small, firm, crenate, or at length a 
little elongated and lobed squamules, colored like the podetia above, 
and white below. Podetia ventricose-cylindrical, becoming often more 
or less regularly elongated-turbinate ; the largest specimens two inches 
long and three or even four lines in diameter at the thickest part be- 
low the branches, but passing into slender and shorter states ; with a 
smooth, but at length verruculose (never mealy) or even subsquamu- 
lose epidermis ; the squamules being, however, rarely other than ad- 
nate, and the whole aspect rather glabrous; from greenish-yellow 
becoming pale-green (varying also to greenish-glaucescent, or even 
cinerascent) dilated at the apex, which is never scyphiferous, and pass- 
ing there into subdigitate, fastigiate branchlets, always crowned by the 
scarlet apothecia. The name now applied to the above-described lichen 
was originally proposed by the writer to distinguish a remarkable state 
which has proved to be inseparable from the other, this last having 
passed, with especial reference to its paler, more slender condition, for 
an American form of the European C. Fioerkiana, Fr. But the affin- 
ity of a plant is to be determined, not by its individual peculiarities, 
which may apparently relate it to other types, but by its own type, 
which it may quite imperfectly express. And the type of the dwarf 
forms of the lichen before us, which have been referred to C. Fioerki- 
ana, is really remote from the type of the latter. G. Fioerkiana (Fr. 
Lich. Suec. n. 82. Schser. Lich. Helv. n. 36, pro parte) is, in fact, 
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scarcely more thian a smoothish state of' C. mactlenta (" verbis magis 
quam re vera di versa," Th. Fr. Lich. Arct. p. 156) ; while most per- 
fectly developed specimens of the Americaii lichen are, as respects col- 
or, size, and, quite commonly, shape^ so similar to fine ones of G.camu^ 
coptoideSf as to be readily at the fii^t.glapce. mistaken, for the latter, or 
even — the constant dissolution, of the scyphusi in.C. cristateUa being 
interpreted as in some other species — plausibly to be reckoned a hith- 
erto unknown, symphycarpious variety of it. Such symphycarpious 
states should, however, be connected with the scyphiferous states from 
which they descend by intermediate conditions; and these appear to be 
wholly wanting in 01 cristateUa, as in (7. mttrula ; both being always 
ascyphous, and the dissolution of the apices into branchlets appearing 
therefore to be, in both cases, normal. 

h. RAHOSA : podetiis csespitose-conjunctis hie illic infeme patulo-ra- 
mulosis superne demum sub-dichotomo-divisis. C. cristateUa, Tuckerm. 
1. c. On the earth, in sterile places ; White Mountains, Oakes. Sub- 
csespitose ; the podetia here and there sending out short branchlets be- 
low, not unlike similar ones in some fruticulose species; and above, 
very much dichotomously divided. A luxuriant form of a, exhibiting 
sometimes an approach to a fruticulose habit, and the axils now and 
then subperforate. The apices are commonly much more divided than 
in a ; but the cristate habit, which suggested the name, is also conspicu- 
ous in the latter. 

c. OCHROCABPIA, apothcclis Carneo-luteolis. C. Floerkiana, ochro- 
carpia, Tuckerm. Exs* 1. c. G. substraminea, Nyl. Syn. p. 204. On 
the earth in high, sterile regions, many years since burnt over, on the 
lower ridges of the White Mountains (Mount Crawford) ; frequent, in 
various states, and passing directly into a. Less common in lower 
districts. Saratoga Springs, New York. Manchester, Massachusetts^ 
Mr. Oakes, 

Gladonia 6RA0ILENTA (sp. nov.) : thalll squamulis minutis laci- 
niatis stramineis subtus albis ; podetiis scyphiferis elongatis gracilibus 
membranaceo-corticatis glabris stramineis (flavidis) vage elongato- 
ramosis, ramis patulis intricatis hie illic ramulisve subulatis ; scyphis 
angustatis margine dentate proliferis, fertilibus superne incrassatis 
fimbriato-radiatis ; apotheciis coccineis. Rotten logs in the edge of 
savannas near Sagra, island of Cuba, Mr, Wright, Thallus minute, of 
scattered, at first crenate, but finally linear-lobed, thin, straw-colored 
scales. Podetia slender, or very slender, and much elongated (reach- 
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ing six inches in length) ; the thin, smooth epidermis becoming here 
and there uneven, but not squamulose ; straw-colored, becoming pale- 
yellow towards the summits ; dividing sparingly and irregularly into 
elongated, spreading, more or less intertangled branches, which are 
mostly scyphiferous, but occur occasionally with subulate tips. Sterile 
scyphi very small, proliferous from the margin (or very rarely from 
the centre), toothed ; the teeth oflen crowned with the spermagones. 
Fertile podetia somewhat dilated, especially above, when the epidermis 
becomes less regular, and the axils are sometimes (atypically) perfo- 
rate ; the scyphi, by prolification from the margin, becoming in this 
condition much divided or fimbriate-radiate. Apothecia scarlet. As 

C. lepartna, Fr., represents C. rangiferina, in the scarlet series, the 
present may be taken as analogous, in that series, to C. gracilis in the 
Fufcescentes, Yt,^ and 0. amaurocraa in the Ochroleuc€B. It is slen- 
derer than the last-named, but sometimes not wholly unlike it Of the 
scarlet-fruited group, C. heUidiflora is possibly nearest, and passes into 
states distantly approaching some specimens of the present, but the 
former is confined to arctic and alpine districts ; and the extreme 
slendemess and smoothness of the delicately-corticate, long-branched 
podetia of G, ffracHenta, and their different habit, is quite enough to 
separate this inhabitant of tropical savannas. 

DACTYLINA, Nyl. Syn. p. 286. — The genus Dufourea was pro- 
posed by Acharius (Lichenogr. pp. 104, 524, t. 11, f. 2) for a Cape of 
Good Hope lichen (Parm, moUtisca, Ach.) akin to RocceUoy which has 
since been separated by De Notaris as Comhea. Only this was illus- 
trated by the author, as expressing the type of the new genus ; and 
though he associated with it a plant not congenerical {P.fiammea (L.), 
Ach., also from the Cape, the spores of which relate it to Physdapor 
rietina), and even gave precedence to this last in the Synopsis, the cita- 
tion here, immediately after the name of the genus, of his figures (of 

D. moUusca) in the Lichenographia, apparently showed that his type 
remained the same. It is not, therefore, without reason that Mr. Th. 
Fries (Genera Heterolich. Eur. p. 113) proposes to retain Dufourea 
for D. moUusca. But Acharius added to the above-named, as " species 
dubiae," several lichens of more or less similar habit, the fructification 
of which he was unacquainted with, and one of these (£>. madrepori- 
formis), though still only known in a sterile condition, which can ill 
determine a generic type, has represented Dufourea with many lichen- 
ists. To this, the remarkable lichen of Arctic America upon which 
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Dr. Njlander has founded his distinct genus Dactylina, stands in obvi- 
ous affinity ; and the equally obvious differences of the two plants seem 
to be fully mediated by our second species, fertile specimens of which 
were first detected on islands of Behring's Straits, by the careful eye 
of Mr. Wright. 

Daottlina arctica (Hook.), Nyl. 1. c. Dufourea^ Hook, in Bichards. 
Append, to Frankl. Narr. p. 762, t 31. Evemia, Tuckerm. Syn. p. 11. 
Bear Lake and elsewhere in Arctic America, Richardson, Bocky 
hill-sides, Behring's Straits, Mr, Wright, Thallus becoming erect, sim- 
ple, or very sparingly divided, ventricose, smooth and shining, rather 
attenuated above towards the obtuse apices, pale yellow, becoming 
brownish at the base, within hollow, the medullary filaments only thinly 
or even obscurely clothing the walls. The taller of these specimens 
rather exceed two inches in height, by two to three, or at the base four 
lines in width ; but they reach nearly twice these dimensions (Hook., 
NyL). Barely, specimens are more divided above, the (2 or 3) simple 
branches showing something of the fastigiate habit of D. madreporifcyr' 
mis, Apothecia largish (two lines in diameter in my fertile specimen), 
a single one occupying the summit of a branch, or branchlet, which is 
wrinkled below and passes above into a crenulate, at length obscure 
margin, enclosing the fiat, shining, dark chestnut-colored disk. Spores 
in eights, in somewhat ventricose or wedge-shaped spore-sacks, small, 
colorless, spherical, limbate ; the paraphyses being indistinct Spermo- 
gonia unknown. 

Dacttlina ramulosa. Dufourea ramubsa, Hook. Append, to 
Parry's 2d Voy. p. 414. ^ermo, Tuckerm. Syn. p. 11. Arctic Amer- 
ica, Hook., 1. c. Bocky Mountains, Herb. Hook. Hill-sides (on rocks), 
Behring's Straits, Mr. Wright, Thallus very much smaller than in the 
last (the specimens scarcely exceeding half an inch in height, except in 
the branched state, when they do not exceed an inch), but at first not 
wholly unlike it ; the inflated and rarely somewhat finger-shaped, obtuse 
branches becoming, however, soon nodose (it would be interesting to 
compare here the scarcely known Dufourea nodosa, B. Br., in Boss's 
Voyage) and lacunose-uneven, and passing into the dichotomously 
branched state, almost muricated with short, elongated-papilliform 
branchlets, which is, if I mistake not, (the specimen from the Hook- 
erian Herbarium referred here being without name,) the type of the 
species as understood by Hooker. Some of the specimens of the sim- 
pler condition are pale straw-colored, the tips only being brownish ; but 
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the latter hue soon prevails, and becomes at length, in the fully de- 
veloped dichotomous lichen, olivaceous-brown. Within, the branches 
are hollow, as in the last, the wall being clothed with a thin web of 
medullary filaments. Apothecia either lateral, and clearly sessile, 
or terminating branches, when they appear sometimes as if stalked ; 
the shining, chestnut disk at length equalling the crenulate, thalline 
margin* Spores in eights, in cuneate-clavate spore-sacks, spheri- 
cal, like those of the last ; but occurring also, now and then, a 
little oblong. Dufburea ryssoUoj Ach. Lichenogr. p. 525 (not, as is 
affirmed in the Index Dillenianus of Professor Fries, Lich. Eur. p. 
468, the plant of Dill. Hist. Muse. p. 545, t. 82, f. 4, which seems 
clearly to be Oetraria Eichardsonii, Hook.), from Siberia, appears 
almost to approach, so far as the brief character goes, to some less de- 
veloped states of the present, but is really, according to Dr. Nylander 
(Syn. p. 397) a Parmelta, nearly related to P. oUvacea ; the branches 
of D, ramulosa being in fact, as already remarked, mostly hollow, or 
in the narrower forms only very loosely webby within, and by no 
means, as Acharius describes his plant, " «M6fistulosi, tela bombycina 
farctir But I possess a lichen from Tyrol, collected by Funk, (prob- 
ably Dufourea muricata^ Laur. in Sturm D. Fl. 2, 24, t. 12, but my 
specimen, instead of being straw-colored, is rather olivaceous-brown, 
often more or less white-pruinose,) which possibly differs from the next 
(as Laurer's is said to) in having a rather looser medullary web, or in 
being even subfistulous, and in other respects sufficiently resembles 
specimens of Dactylina ramtdosa. The last-named lichen is clearly 
congenerical with Dactylina arctica, and it also nearly approaches the 
next. 

Dactylina madreporiformis. Lichen madreporiformis^ Wulf. 
in Jacq. Coll. 3, t. 3, f. 2. Dufourea^ Ach. Lichenogr. p. 525 ; Syn. 
p. 247 ; Koerb. Parerg. p. 15 ; Nyl. Syn. p. 287. Cladoniay Sch»r. 
Spicil. p. 48, «fe Lich. Helv. n. 85. JSvemia, Fr. Lichenogr. p. 25. 
Cettaria nivalisj var. madreporiformis, Schser. Enum. p. 14. On the 
earth, on alpine ridges east of Middle Park, Rocky Mountains ; sterile ; 
Dr. O. C. Parry. Thallus softish, turgid, about an inch in height, 
rather sparingly, subdichotomously divided ; the branches short, lacu- 
nose-uneven, obtuse, ochroleucous ; the medullary filaments rather 
closely filling the interior, which is seldom subfistulous. Apothecia 
unknown. Readily distinguishable from the others by its paler color, 
and from the last by its simpler habit, and more compact medullary 
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tissiie. The place of the species just referred to being determined, I 
cannot hesitate to place this next to it, and in the same genus. 

Parmelia Japonica, sp. nov. : thallo foliaceo-imbricato subcori- 
aceo Isevi glaucescente, laciniis sinuato-multifidis monilifonni-constrictis 
plano-convexis apice palmato-cristulatis subtus albis pulvinulis spon- 
gioso-pannosis fusco-atris interrupte tectis ; apotheciis mediocribus 
spadiceis margine incurvo subcrenato. On birch trunks at the sum- 
mit of mountains, N. E. of Hakodadi, Japan, Mr. Wright. Thallus 
more rigid than that of P. physodes, and agreeing rather in this, as in 
some other respects, with P. colpodes^ from which it differs in the re- 
markable constriction of its narrowed, many-cleft lobes into short, joint- 
like, wedge-shaped, or irregularly-rounded portions, — a feature notice- 
able throughout, but especially so in the repeatedly-palmate or crested 
apices, — and in the spongy hypothallus (consisting, like that of the 
American lichen, as described by Nylander, L c. p. 404, of much- 
branched, anastomosing, short-jointed, brown filaments) being broken 
up into separate, roundish-irregular, convex cushions. The only pub- 
lished species with which I can compare this is P. moniliformis, 
Babingt. N. Zeal., p. 23, t. 127, f. 3, referred to the older P. angustata, 
Pers., by Nylander, Sym p. 403), the lobes of which appear by the 
description to be " constricted, especially towards the apices, or even 
moniliform-constricted," and the underside clothed " interruptedly with 
spongy pulvinules" (Nyl. L c). But the plant of Babington, as fig- 
ured, is a small lichen of the ochroleucous series (" facie fere ParmelicB 
incurvce^^ Nyl. 1. c.) with " attenuate apices " ; while the present be- 
longs to the glaucescent series, and has the size and aspect of the finest 
conditions of P. physodes and P, colpodes. I have entirely failed to 
detect spores in the apotheeia of either of the five specimens. The spores 
of P. colpodes, which are crowded in large numbers in the polysporous, 
wedge-shaped spore-sacks, are more or less oblong or fusiform-oblong, 
and soon hooked or crescent-shaped ; the length from three to six 
times exceeding the diameter. Those of P. physodes, on the other 
hand, occur in eights, and vary from spherical to ovoid ; and those of 
P. angustata, as described, appear to be similar. 

PHYSCIDIA, Genus novum. Apotheeia scutelliformia, excipulo 
thallino recepta. Discus ceraceus, hypothedo tenui strato medullar] im- 
posito enatus. Sporae aciculares incolores. Thallus foliaceus, expansus, 
hypothcdlo byssino pannoso-intertexto aut crustaceus subsquamaceo- 
granulosus. Habitu ad Physciam proprie sic dictam accedit, at dis- 
tincta hypothallo sporisque. 
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Phtscidia Weightii. Physcia f Wrighiit, Tackerm. Suppl. 2, in 
Amer. Joum. Sci., 28, p. 204. On varioas trees, in dense woods, in 
the island of Cuba, Mr. Wright. Thallus foliaceous (with much of the 
aspect of Physcia proper, as also of smooth states of P. Domingensis, 
Montag.), suborbicular, thin, narrowly lobed ; the largest states four 
inches in diameter, and the flat or flattish lobes often exceeding, in 
such states, a line in width, but perhaps as common in smaller and 
more narrowly divided conditions ; imbricated now closely, with even a 
subconnate aspect, and now very loosely, when the delicately linear lobes 
appear oflen as if ciliated ; irregularly and above somewhat palmately 
many-cleft ; sending out here and there terete, simple, or rarely a little 
branched, finally crowded, coralloid branchlets, the longest of which ex- 
ceed three lines in length ; from pale greenish becoming greenish-straw- 
colored (the larger states often darker, or even glaucescent), and at 
length a little yellowish, when the color of the fruit is also intensified. 
Hypothallus of very delicate, colorless, much-branched, anastomosing 
filaments (resembling those ' of ParmeUa {Ampkiloma) gossypina, 
Montag. Cub. p. 217, but less slender), which are closely intertangled 
into a sometimes dense, but more commonly thinnish, and at length 
even obsolescent web. Apothecia scattered, imiddling-sized (about a 
line in diameter), or largish ; the inflexed, plicate-crenulate (or, as it 
were, effigurate) margin becoming flexuous-lobulate, when the exciple 
reaches two or even three lines in diameter ; the naked, waxy disk 
varying in color from pale yellow to orange, and imposed upon a thin- 
ner, colorless hypothecium, which rests upon the white medullary layer. 
Spores in eights, in club-shaped spore-sacks, smallish, colorless, acicular, 
commonly tri-septate (tetrablastish), but at length (if I mistake not) 
pluriseptate (pleioblastish), the length from eight to sixteen times ex- 
ceeding the diameter. Paraphyses indistinct Spermogones not 
observed. — But beside this typical condition of the plant before us, 
there occurs (and is represented by a large set of specimens) another, 
which, though inseparable in essential characters, difiers so much as to 
appear at first sight scarcely congenerical. " Hypothallus optimas 
prsebet difierentias, sed in speciminibus perfectis et junioribus observan- 
dus." Fr. Lich. Eur. p. 130. It has been observed already, that the 
lichen above described recedes obviously from Physcia in its pannose 
hypothallus, in which it approaches Pannaria, and especially the aber- 
rant tropical type (Parm. gossypina, Montag.) which Dr. Nylander 
(Enum. Gen. p. 110) has provisionally connected with his genus Am- 
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philoma. And Pannaria (proper) furnishes similar degenerations of 
the foliaceous type to that we are about to describe, but scarcely a 
hypothallus oflfering in the young state the precise features of this. 

Phtscidia squamulosa, sp. nov. : hypothallo fibrilloso radiante 
demum byssino-pannoso granula squamacea albida mox lobulata ramu- 
lis coralloideis nunc obsessa crustaceo-coacervata proferente ; apothe- 
ciis planis crenulatis dein flexuoso-lobatis subaurantiis. SporaB acicu- 
lares, gracillimae, diam. 6 - 12-plo longiores. On trees, in dense forests 
in Cuba, Mr. Wright, Thallus crustaceous, of minute, roundish scale- 
like granules, scattered over the hypothallus (which does not attain at 
once to its pannose development, but appears at first as rather sparse, 
elongated, radiant, white fibrillse), becoming later lobulate, and often 
beset with coralloid branchlets, as in P. Wrightii, and finally crowded 
together into a granulose white crust. Apothecia very like those of 
P. WrigMi and equally large, perhaps more commonly orange: 
spores as in that, or possibly a little slenderer. As respects habit, 
a Lecanora ; but in fact a degeneration of the foliaceous type ex- 
pressed by Physcidia WrightiL Large sets of specimens of both 
lichens have afforded me no clear indication of the passage of one into 
the other; but such passage- appears probable. 

Pannaria flabellosa, sp. nov.: thallo minuto livido-cineras- 
cente, laciniis lineari-flngustatis dissectis, centralibus teretiusculis con- 
gestis, periphericis flabeUiformi-expansis planis striatis, hypothallo 
viridi-caerulescente ; apotheciis minutis biatorinis sparsis, margine in- 
tegerrimo mox viridi-caeruleo (nigro) discum planum rufum (nigri- 
cantem) vix superante. Sporae octonae, oblongo-ellipsoideae, dein sub- 
dactyloideae, tetrabliastaB, diam. 2 J - 3-plo longiores. On talcose schist 
and on granite in Vermont, Mr, Frost A minute species, occurring in 
rounded or irregular patches, smaller in its parts than P, crossophyUa ; 
found on similar rocks in Vermont by Mr. Bussell, and described in 
this journal, 4, p. 404, — and comparable rather, except as regards 
size, with P, tryptophyUa ; from which it differs in the color and divis- 
ion of its thicker, narrower, plano-convex, or, in the circumference, 
flat, but never concave, finely striate lobes, which never become gran- 
ulose-corallinoid. The apothecia are not a little like those of P, nigra 
(Huds.), Nyl. Lich. Scand. p. 126 (CoUema nigrum, Ach. ; Parm, tryp- 
tophyUa, var. coraUinoides, Auct.), with which (separated by Koerber 
and other late writers as a distinct generic type of Collemacei) the 
spores also appear to connect it But the thallus sufficiently distin- 
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guishes the present plant, which is properly, if I mistake not, insepa- 
rable from Pannarta, Gonimous granules bluish-green, several not 
unfrequentlj concatenate. 

COCGOOARPIA STELLATA, Tuckerm. in litt : thallo parvulo orbicu- 
lari membranaceo plumbeo, laciniis radiantibus lineari-angustatis mald- 
fidis subtus albis fibrillosis ; apotheciis sessilibus rufo-fuscis (nigrican- 
tibas) subtus albo-fibrillosis. On Holly (Hex opaca), Santee Canal, 
South Carolina, Mr. Ravend. The larger fronds scarcely surpassing 
half an inch in diameter, rather darker than (7. m6lybd<ta^ and con- 
spicuously differing from the small forms of this last, which often ac- 
company it, in its linear, many-cleft lobes. The apothecia are also 
scarcely appressed, but they possess the other features of those of O, nuh 
lyhdiBa ; and exactly similar ones, which are also fibrillose beneath, 
occur in an Alabama specimen of the latter, collected by Mr. Peters. 
Spores immature in all the apothecia examined. 

Lecanora erythrantha, sp. nov. : thallo crustaceo tenui rima- 
loso albo-glaucescente ; apotheciis mediocribus sessilibus, disco piano 
marginato fulvo-miniato margine thallino crenulato tenuescente. Sporse 
octonse, inoolores, ellipsoideae, polari-diblastae, diam. 2 - 2^-plo longiores. 
On trunks, island of Cuba, Mr, Wright. L\ aurantiaca^ on bark (oc- 
curring in the low country of Carolina, in Louisiana, and in Texas), is 
undoubtedly near to this, but contrasts strongly with it in its bladt 
hypothallus, yellow thallus, and orange fruit The present and the 
two following species belong to a group, which on the one hand ap- 
pears almost to descend from the yellow Piacodiums and Physcia 
(these closely akin elements of the system are brought together in 
Pht/scia, Massal., and perhaps more happily in Xantkoria, Th. Fr.), 
while it passes, on the other, into conditions not at first sight to be 
distinguished from Lectdea. The group is understood to constitute 
several genera, in the system as developed by the school of Massalongo 
(though these genera, and, in addition to them, Ampkiloma^ Koerb., and 
Pyrenodumia, Massal., are now brought together in one, in the ^ /%k- 
codium^ of Anzi, Cat. Lich. Sondr. p. 39, — an arrangement determined 
solely by the spores) : but the not inconsiderable difficulties of this dis- 
position are perhaps to some extent avoided by the simpler view of 
Dr. Nylander (Enum. Gen. p. 112), which accords very much with 
the profoundly considered arrangement of Fries (Lich. Eur. p. 161). 

Lecanora Floridana, sp. nov.: thallo parvulo crustaceo tenui 
contiguo insequabili glauco-dnerascente hypothallo nigricante sublimi- 
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tato ; apotheciis minutis adnatis, disco piano fusco-nigro opaco submar- 
ginato marginem thallinum integrum demum subcoloratunv aequante. 
SporsB octonaa, incolores, ellipsoideaB, polari-diblastae, diam. 2-plo longi- 
ores. On trees, Western Florida, Mr. BeaumonU On bushes, thick- 
ets of the Blanco, Texas, Mr. Wright, Thallus thin and smooth, be- 
coming ash-colored, limited more or less by the blackening hypothal- 
lus. Apothecia small and doselj sessile, lecanorine ; the flat, nearly 
black, opaque disk scarcely or indistinctly marginate ; but the rather 
thickish and entire thalline exciple at length more or less colored. A 
small lichen with much of the aspect of some states of L, sophodes, but 
the spores of the present section. 

Leoanoba camptidia, sp. nov. : thallo crustaceo tenui insequabili 
dein rimuloso cmereo-fuscescente hypothallo nigro sublimitato; apo- 
theciis mediocribus biatorinis sessilibus, disco plano-convexo rufo-fusco 
albo-pruinoso marginem integrum albidum mox flexuosum fuscescen- 
tem demum superante ; excipulo thallino excluso. Sporse octonse, in- 
colores, ellipsoidese vel oblongo-ellipsoidese, diam. 2 - 3-plo longiores. 
On various trees, and on rails, in Southern Pennsylvania, Maryland, 
and throughout Virginia (Alexandria, near Bichmond, and in Sussex 
County), where it becomes common. North Carolina, Eev.Dr. Curtis,^ 
South . Carolina, Mr. Eavend. Texas, Mr. Wright. Thallus thin, 
smooth, becoming chinky and at length much broken, and more or 
less brownish-ash-colored ; the hypothallus, which sometimes appears 
as a white fringe, at length blackening, and in that way conditioning 
the thallus, which it sometimes decussates. Apothecia of middling 
size, biatorine, sessile, the smooth and entire, at first nearly white, but 
soon fuscescent and flexuous margin, at length exceeded by the plano- 
convex reddish-brown disk, which is besprinkled with a white, fuga- 
cious bloom ; the thalline exciple for the most part quite obsolete, but 
sometimes obscurely recognizable as a depressed crenulate border ; or 
much more rarely (as in L. ferruginea) conspicuous, when the apo- 
thecium becomes zeorine, or lecanorine, according as the proper mar- 
gin is more or less evident. The lichen is thus (like L.ferrugined) now, 
in its lecanorine state, a CaHopisma of Koerber ; and now, in its leci- 
deine condition, a Blastenia. In its more perfect states this species is 
sufficiently distinct-looking ; but small forms are not unlike Lecidea 
spadiceay Ach., and large ones may sometimes be passed over for Leca- 
nora subfusca. 
. Lecanoba Bebiga. Maronea Berica, Massal. in Flora, 1856, n. 
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19. Koerb. Parerg. p. 90. Lecanora conttans, Nyl. Prodr. Gall. p. 
89; & Lich. Par. n. 124. Maronea Kemmteri, Koerb. 1. c. p. 91. 
Lecanara polyphora^ Tuckerm. in lilt On trunks and dead wood. 
(Italy, Massal. 1. c. France, NyL L c Germany, Koerb. 1. c.) Not 
uncommon in New England, and southward to Virginia. Pennsylva- 
nia, Dr. AKchener, Ohio, Lea. North Carolina, JSev. Dr. Cktrtis. 
South Carolina, Mr. RaveneL Alabama, Mr. Peters. Thallus small- 
ish, verrucose-granulate, the granules now and then flattened, or even 
subconfluent, often at first greenish-gray, but with more or less of an 
ashy tinge, which finally (the hypothallus more strongly conditioning) 
prevails, and becomes even ftiscescent, limited, rather conspicuously, 
by the blackening hypothallus. Apothecia of middling size (often large 
for the plant, the diameter exceeding half a line), sessile, lecanorine, or 
more or less perfectly zeorine ; the flattish, brownish-black, opaque disk, 
which is received in a stratum of the medullary layer, submarginate, 
and bordered by a thicJ^ish or even tumid, indexed, finally crenulate, 
or flexuously-irregular margin. Spores very numerous, in lanceo- 
late-clavate spore-sacks, very minute, colorless, from roundish-ellipsoid 
becoming a little oblong, twice or even twice and a half longer than 
wide, and finally diblastish. A plant which Dr. Koerber has thoroughly 
described ; but his second species {Maronea Kemmleri) scarcely indi- 
cates anything more distinct than a state of the first, in which the 
proper margin, perhaps always potentially present, and by no means 
rarely observable, becomes especially developed. Such states occur 
here, but they are not separable from the others. The lichen hds the 
aspect of a common bark form of L. sophodes. The spores are de- 
scribed as simple by all the authors who have remarked upon them, 
but I cannot but consider the protoplasm ('*'so weit es erkannt worden 
kann, grosstentheils wolkig-trub," Koerb. sub Maronea Berica, 1. c) 
as dividing finally into two pretty regular, opposite parts, as observ- 
able as could be expected in so minute an object, and in the European 
as well as the American specimens ; this difierentiation of the spore 
resembling that of the younger conditions of the biscoctiform type ; 
as if, in fact, the plant were a remarkable micro- and polysporous de- 
viation from the type of L. sophodes (Hinodina, Massal, Koerb.), in 
which the final development of the spore peculiar to that type has been 
precluded, rather than from the type of Lecanora proper. L. sophodes 
varies with spore-sacks containing twenty or more spores ; and is also 
comparable with the present in its often luxuriantly fertile hymenium. 
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THELOTREMA, Ach. Nyl. Some of the species differ no little 
in aspect from the well-defined T» lepadinum, Ach. ; and F^e (Ess., 
Suppl. p. 88) and others have proposed to separate the latter generi- 
callj. 3ut though the distinction of the excipular margins is often 
obscure in the tropical species, and these vary also very considerably 
in the figure, coloring, and internal differentiation of the spores, which 
are commonly smaller and more simple than those of T. lepadinum ; 
it appears to me that the Cuba lichens referable here, in accordance 
with Dr. Nylander's limitation of the genus (Enum. Gen. p. 117), or, at 
least, those of which the descriptions follow, are none of them properly 
separable from it, or from T, lepadinum. And this view is, if I mis- 
take not, in full accordance with Eschweiler's laborious observations 
(Lich. Bras. p. 173). 

Thelotbema lepadodes, sp. nov. : thallo effuso tenuissime mem- 
branaceo difiracto cinereo-albicante ; apotheciis submediocribus super- 
ficialibus e conoideo tympaniformibus, apertura ampla excipulo exteri- 
ori urceolato albido (fuscescente) thallo vestito discum nigricantem 
albo-pruinosum excipulo interiori discreto membranaceo albo margina- 
tum margine demum subrecurvo integro cingente. Sporse suboctonaB in 
thecis clavatis, majusculsB, fuscescentes, oblongae, serialiter polyblastas 
(ser. transversis 16-24, longitudinalibus in medio 4), diam. 3 - 5-plo 
longiores. On trunks, Filanthropia, island of Cuba, Mr, Wright. 
Thallus membranaceous, much and finely broken, or scurfy, ashy- 
white. Apothecia a third of a line in diameter, superficial ; the-younger 
ones exactly truncate-conoidal, but the oldest more cylindraceous or 
drum-shaped, with an ample aperture; a proper urceolate exciple, 
more or less clothed by the thallus, but occasionally denuded and fusces- 
cent above, bordering with ka entire, finally a little recurved margin a 
blackening white-pruinose disk, which is itself loosely edged by a 
white, membranaceous, inflexed, sometimes obscure interior exciple. 
Spores large, fuscescent, oblong, serially polyblastish. Paraphyses fili- 
form, flexuous. Appearing at first sight to differ from T. lepadinum^ 
mainly in the more erect, finally recurved outer margin, and the colored 
and otherwise somewhat discrepant spores ; but the real difference is, 
if we accept the common definitions of T, lepadinum, much greater ; the 
so-called thalline, outer exciple of the latter being represented in the 
present by what is plainly a proper exciple ; that is, one not formed from 
the thallus, though more or less covered by it. This structure (that is to 
say, a sporigerous disk, veiled by a more or less distinct interior exciple. 
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and contained by a proper ezciple, clothed by or concrete with the thai- 
lus surrounding it) is, however, though very variously conditioned, and 
often in this or that respect obscurely expressed, (the interior exciple 
being now scarcely distinguishable, and now the proper exciple, and 
the thallus now so predominant as to give a lecanorine character to the 
apothecium, and now without any other than an accidental relation to 
the apothecium,) if I do not mistake, the typical structure of the genus ; 
and recognizable even in the well-known species, common to the North- 
em hemisphere, cited above. 

Thelotrebia plattgarpum, sp. nov. : thallo effuso tenui IsBvigato 
dein ruguloso pallido (subfusoescente) ; apotheciis majusculis innatis 
dilatatis subscutelliformibus, disco piano caesio-pruinato excipulo inte- 
riori membranaceo viridulo inflexo cincto, exteriori reflexo ^ubstellatim 
fisso. Sporse octonse, parvulae, leviter fuscescentes, oblongo-ellipsoidese, 
tetrablastae, diam. 2j>- 3-plo longiores. Trunks, in the island of Cuba, 
Mr. Wright. Thallus thin and often obscure, but becoming interrupt- 
edly thicker, and at length rugulose, and pale-brownish-cream-colored. 
Apothecia large, reaching a line and a half in diameter, innate, much 
dilated ; the flat, thin, pale-fuscescent disk, which becomes blackbh 
above and delicately pruinate, bordered by the thin, obscurely greenish, 
erose, inflexed margin of the interior exeiple; the exterior margin 
splitting in a somewhat stellate manner into reflexed divisions. Spores 
small, slightly fuscescent, oblong-ellipsoid, often a little narrowed to- 
wards one end or dactyloid-ellipsoid, from diblastish (when a thin 
dissepiment is observable) becoming finally and regularly tetrablastish, 
the sporoblasts roundish. Paraphyses filiform, conglutinate. The near 
affinity of this elegant Thelotrema to T, lepadiman can scarcely be 
denied, notwithstanding the marked divergbice of its spores. 

Thelotrema Santense, sp. nov.: thallo crassiusculo tenuissime 
ruguloso excrescentias coralloideas proferente e glaucescente demum 
cinerascente ; apotheciis majusculis innatis urceolato-scutelliformibus 
dilatatis, apertura amplissima, disco piano nigro albo-pruinoso excipulo 
exteriori incurve lacero-crenato cincto, interiori indistincto. Sporse 
octonae, fuscae, ovoideo-ellipsoidesB, demum oblongo-ellipsoidesB, 4-5- 
blastse, sporoblastis irregularibus subdivisis 1^ - 4-plo diam. longiores. 
On trunks of elm ( Ulmtis Americana) in the low country of the Santee, 
South Carolina, Mr. EaveneL In Southern Alabama, Mr, Beaumont, 
Thallus at first appearing in thin, roundish, somewhat powdery patches, 
but becoming a quarter of a line thick, with a very delicately uneven. 
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as if powdery, at length finely rugulose, or rimulose-verruculose surface, 
which is beset, more or less thickly, with isidioid, elongated, rarely at 
length branched excrescences, attaining to more than a line in length ; 
from pale greenish-gray becoming ashy-gray. Apothecia large (the 
larger ones little less than a line in diameter), innate, urceolate- 
scutelliform, at length much dilated; the exterior exciple bordering, 
with an incurved lacerate margin, the black disk, which is covered 
with a white bloom (becoming thicker, and more crustaceous, when it 
is broken and perforated, -as in T, schizocarpum, herein described, and 
other species), and is seen, in a section, to be enclosed by a pale-brown- 
ish line, extending above it into the thalline margin. Interior exciple 
indistinct. Spores of middling size, dark-brown, from subcocciform 
becoming ovoid-ellipsoid, and at length rather oblong, or attenuate at 
one end (dacryoid, Koerh.), the length from once and a half to four 
times exceeding the diameter. Certainly akin to a much smaller 
southern lichen, which is referred by Dr. Nylander to a variety of his 
T, compunetum. The latter was regarded a species of Urceolaria by 
Acharius, and the present has much of the same aspect ; but it is, I 
think, inseparable from Thelotrema. Paraphyses indistinct, but ap- 
parently filiform. 

Thelotrema leiostomum, sp. nov. : thallo tenui effuso leevigato 
rimuloso-verruculoso glaucescente ; apotheciis immersis rotundatis 
aut confluenti-diflTormibus (lirelliformibus), excipulo exteriori urceolato 
margine prominulo integerrimo albido discum nigricantem velo sub- 
crustaceo margini concolore demum perforato vestitum cingente. 
Sporae octonse, fuscaB, ellipsoideae, demum oblongo-ellipsoideae, septis 
3 sporoblastisque regularibus 4, diam. 2-3-plo longiores. Trunks, 
island of Cuba, Mr, Wright, Thallus smooth, glaucescent. Apothecia 
immersed, minute, rounded, but confluent at length, and passing into 
irregular, often lirelliform shapes, often approaching a line in length ; 
the exterior exciple bordering the sunken, blackening disk, with a 
slightly prominent, smooth and entire, white, or pale cream-colored 
margin; the thickish, smoothish veil, which covers the disk, and 
becomes at length, in the larger apothecia, perforated, in the manner 
of T, Aulferianum, being of the same color with the margin. Spores 
regularly eUipsoid, brown, with three dissepiments and four regular 
sporoblasts ; the length from twice to thrice exceeding the diameter. 
Paraphyses filiform, distinct. 

Thelotrema Cubanum^ sp. nov. : thallo effuso tenui Isevigato ru- 
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gnloso rimoso e glauoo-virescente pallide luteo-virente ; apotheciis ma- 
jusculis e conioo-hemisphaBrico mox dilatatis scutellifonnibus aat diffor- 
mibus adnatis, excipalo exteriori margine crasso demum fisso-sublobato 
recurvo albo-velato discum cinereo-nigricantem velo albo subcrustaceo 
coopertum cingente. Sporse octonse, fuscae, ellipsoideae, tetrablastae, 
sporoblastis dein subdivisis diam. daplo longiores. On trunks, Monte 
Verde, island of Cuba, Mr, Wright. Tballus thin, but at length well 
developed, becoming wrinkled and chinky, from glaucescent-greenish 
at length acquiring a pale yellowish tinge. Apothecia soon superficial, 
and depressed-globular, the sides often gibbously irregular (much as is 
observable in Ascidium Oinchonarum, F4e); the rounded aperture 
white-edged (such apothecia measunng half a line in diameter), but 
becoming finally dilated and scutelliform (or variously irregular), and 
from a line to two lines in the longest diameter ; the exterior exciple, 
which is (in section) black within, bordering with an erectish and 
rather acute, but at length cleft and recurved, white-veiled margin, a 
thickish, grayish-black disk, closely covered with a crustaceous, white 
veil. Spores in eights, brown, short and broad-ellipsoid with rounded 
tips (cocciform, Koerb.), tetrablastish, the flattened sporoblasts at length 
irregularly subdivided. The thick, smooth veil sometimes assumes the 
color of the thallus, or is overspread with it; and, more rarely, the 
thalline exciple in its earlier subglobose condition becomes continuous 
above, with the whole aspect of Pertusaria, the interior exciple be- 
ing indicated, here and there, by differently-colored cracks, or these 
cracks even assuming at length the appearance of ostioles or of young 
apothecia. And such pertusariiform apothecia appear also to be com- 
pound, a cross section showing- that the disk is divided more or less by 
processes from the veiL Compare the anamorphosis of T, Auberianumy 
alluded to by Montagne in Crypt Guyan. p. bb^ as depending on a 
^ hypertrophic des cloisons des excipulum confluents, qui constituent les 
verrues compos^es de Fespece." And what appears a further atypical 
variation of structure in the same direction, " analogue k T^tat varioloide 
des Pertusaires," is described by the same author in Crypt. Cuba, p. 167. 
Thelotrema auratum, sp. nov. : thallo IsBvigato ruguloso demum 
verrucoso crasso pallide stramineo ; apotheciis majusculis superficiali- 
bus subglobosis, apertura rotundata ampla, excipulo exteriori urceolato 
margine coarctato-incurvo eroso nigro-punctato dincum flavo-pruinosum 
cingente, interiori indistincto. Sporae octonae, incolores, obtuse ellip- 
soideae vel oblongo-ellipsoideaB, 4 - 6-blastae, sporoblastis mox subdivisis 
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diam. 2-2j-plo longiores. On trunks, island of Cuba, Mr, Wright, 
Thallus smooth, and at first pretty even, but soon becoming wrinkled, 
and at length coarsely verrucose, pale straw-colored; the specimens 
varying from a greenish to an obscurely brownish tint. Apothecia 
subglobose, oftener a little depressed urceolate, with an ample rounded 
aperture ; the largest exceeding a line in diameter. Exterior exciple 
including, within a thalline layer (as seen by a section), the black walls 
of the proper exciple, which disappears or loses its color below 
(perithecium laterale, JSschw.), and is pruinose above, like the disk ; 
the incurved margin being erose, and black-dotted by the protrusion 
of the edge of the proper exciple. Disk flat, thin, fuscescent, clothed 
with a bright lemon-yellow bloom ; becoming at length brick-colored. 
Spores in eights, of middling size, colorless, from short-obtuse- 
ellipsoid (cocciform, Koerb.) becoming oblong-ellipsoid, 4 - 6-blastish ; 
the sporoblasts once, or even twice, more or less divided, the length 
from twice to twice and a half exceeding the width. Faraphyses 
filiform. The larger apothecia not unfrequently become compound, 
processes from the walls of the proper exciple dividing it into two 
or three small ones ; and these smaller exciples, which are exter- 
nally more or less brownish-brick-colored, (a modification of the 
coloring not uncommonly affecting also the summit of the common 
margin,) are, of course, entirely free of the thallus, and distinct from it, 
or, in other words, proper exciples, and perfectly visible. But in the 
otherwise sufficiently different T. Auberianum, Montag. (which Mr. 
Wright has abundantly collected), as explained by my valued friend, 
the author of the species, in the place already cited, the thick veil 
covering the disk conceals its subdivision, though this is seen in a 
cross-section to accord with the subdivision of the veil ; the irregularly- 
radiate processes into which the latter passes being continued down- 
ward, more or less, through the disk. 

Thelotrema Wrightii, sp. nov. : thallo crassiusculo fragili IsBvigato 
inaequabili glauco-virescente ; apotheciis majusculis mox apertis dila- 
tatis subsessilibus scutelliformibus, excipulo exteriori margine elevate 
pulverulento crasso obtuso cameolo demum fiexuoso discum planum pal- 
lidum albo-pruinosum cingente veloque pulverulento margin! concolore 
interrupte demum vestiente. Sporae octonsB, incolores, lato-ellipsoideae, 
apicibus acutis demum fiisiformi-subelongatse, 4 - G-blastae, sporoblas- 
tis inaequalibus subdivisis diam. 2 - 4-plo longiores. Trunks in woods. 
Monte Verde, island of Cuba, Mr, Wright, Thallus thickish, with &p 
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length a diameter of a quarter of a line, very brittle, glaucous-greenish. 
Apothecia soon open, suburceolate, beooming scutelliforro, and sessile, 
or at length often a little elevated, and larger than in any other known 
species (exceeding two lines in diameter) ; the exterior exciple border- 
ing with a somewhat elevated, thick, obtuse, powdery, pale-flesh-col- 
ored, finally flexuous margin the thin, colorless, white-pruinose disk 
(seen, by a section, to be included within a fuscescent layer, passing 
upwards into, and conditioning, the margin), which it also, at length, 
interruptedly covers with thick processes of the same color and sub- 
stance as the margin ; this development (veil) being, however, less con- 
tinuous than in other species, and oflen deficient Spores colorless, 
ventrioose-ellipsoid with acute tips, or at length longer and rather 
broad spindle-shaped, 4- 6-blastish ; the sporoblasts unequal in size, and 
one or more of them finally divided, from twice to four times longer 
than wide. Paraphyses filiform, rather distinct What is above 
described as the veil appears to be analogous to what Montague (sub 
T, Auberianoj Cuba, 1. c.) has called by the same name ; this being un- 
derstood by him as indicating an extraordinary condition of the interior 
exciple. But in the species before us this veil appears rather to be a 
result of a ntsut of the proper exciple (which I understand as concrete 
with, or making the inner wall of, the exterior exciple) to become com- 
pound, exactly as in ^. auratum ; the processes which make it up being 
evidently similar in all respects to the inner wall, and their color con- 
ditioned, in both the species mentioned, by the color of that It cannot, 
therefore, if these observations are correct, correspond with the interior 
exciple of T. lepadtnumy which must be regarded as deficient in these 
species, or only represented by the bloom of the disk. 

Thelotrema olobulare, sp. nov. : thallo cartilagineo-membra- 
naceo l»vigato e glaucescente pallide fuscescente, hypothallo nigro* 
limitato; apotheciis submediocribus superficialibus depresso-globosis 
urceolatis excipulo exterior! margine obtuso aperturam impressam 
poriformem cingente, disco plano-concavo pallido subvelato. Spores 
octonse in thecis lineari-clavatis, incolores, obtuse ellipsoideae vel 
oblongaB, tetrablastse ; sporoblastis regularibus diam. 1^-2^-plo longi* 
ores. Trunks, in the island of Cuba, Mr, Wright Thallus thin, but 
well-developed, smooth, from glaucescent beooming very pale brownish, 
bordered, often conspicuously, by the black edge of the hypothallus. 
Apothecia of the color of the thallus, becoming whiter above, a 
few of the larger ones half a line in diameter, depressed-globular, the 
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base becoming inflexed ; an urceolate outer exciple bordering with 
an obtuse, smooth, or at length radiate-striate margin an impressed, 
rounded, and pore-like aperture. Disk not visible until exposed by the 
knife, a little concave, pale within, more or less white-veiled ; a section 
showing it to be included within a brown line, which extends upwards 
into the exterior exciple. Spores at length broad-oblong, colorless, 
&om diblastish becoming regularly tetrablastish ; the sporoblasts, or at 
least the middle ones, flattened ; from once and a half to twice and a 
half longer than wide. Paraphjses filiform. A neat and distinct 
Thelotrema, which I cannot refer to any published species. T, urceolare 
Ach. Syn. p. 115, as described, appears in some respects similar, but 
the spores, according to Nylander, (Lich. exot in Ann. Sci. 4, 11, 
p. 222,) are brown and murally divided. 

Thelotrema agtinotum, sp. nov. : thallo effuso membranaceo 
glaucescente mox granulato, granulis minutis demum congestis csesio- 
nigricantibus ; apotheciis majusculis scutelliformibus sessilibus subplanis, 
excipulo exteriori margine crassiusculo obtuso albican te discum nigri- 
cantem velo margini concolore radiatim perforato vestitum cingente. 
SporsB parvaB, incolores ex ellipsoideo subfusiformes, tetrablastae, diam. 
2^-4-plo longiores. On trunks, incrusting small ferns and mosses, 
Monte Verde, island of Cuba, Mr» Wright. Thallus very thin, glau- 
cescent, at length besprinkled with minute granules, which become 
heaped, and grayish-black. Apothecia large, often a line in diameter ; 
scutelliform, adnate, fiat ; a rather thick and entu*e, white, outer mar- 
gin bordering a thin, pale disk, which blackens above, and is veiled 
by processes from the inside of the margin, which meet in the centre, 
from which they appear to radiate. Spores small, colorless, tetra- 
blastish. Faraphyses filiform, distinct. In this species, which is strik- 
ingly Lecanorine in aspect, the veil, as in the last species, appears to be 
made up of processes from the inner side of the outer exciple, and, as in 
that, to indicate the otherwise evident tendency of the Thelotremaceous 
apothecium to develop, atypically, into a composite one; sometimes 
curiously suggestive of that of Pertusaria. 

Thelotrema schizostomum, sp. nov. : thallo tenui laevigato inae- 
quabili e glauco-viridulo lutescente, hypothallo nigricante sublimitato ; 
apotheciis mediocribus innato-prominulis demum dilatatis e rotundato 
difibrmibus, excipulo exteriori erectiusculo mox fisso recurvo discum 
planum pallidum albo-pruinosum vel velatum cingente. Sporae suboc- 
tonaB, incolores, fusiformes, 4 - lO-blastsB, diam. 4 - 8-plo longiores. On 
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trunks, Monte Verde, island of Cuba, Mr. Wright. Thallus thin, but 
well-developed, smooth, from glaucescent-greenish becoming somewhat 
obscurely yellowish-green, limited more or less by the blackening 
hypothallus. Apothecia from a quarter reaching sometimes three 
quarters of a line in diameter, innate, or at length a little prominent, 
dilated, from roundish becoming irregular^ the cleft and recurved 
margin, which is white-powdery within, and flecked more or less on the 
torn edges with brown, from the protrusion of the interior layer, bor- 
dering a thin, pale, white-pruinose disk, sometimes at length veiled 
irregularly, in the manner of the last species and T. Atiberianum. 
Spores colorless, fusiform. Faraphyses filiform, conglutinate. In some 
species which possess a distinct interior exciple (as T. lepadodes and 
T. albilahrum^ described here) this is sometimes obscure, as if deliques- 
cent and confluent with the powder of the disk ; and it would not be 
difficult, on the other hand, to describe (or misdescribe) some younger 
apothecia of the present as clothed with a delicate, or deliquescent, 
white, interior exciple, bursting in the manner of the other species 
cited; though there is no trace of anything but the bloom, divided, 
more or less, by somewhat radiant cracks, in the older ones. These 
older apothecia are, at length, as already observed, closed more or less 
by a thicker, subperforate vesture, due in part, it should seem, to a 
mere thickening of the powder of the disk, but accompanied also with 
the extension of processes from the inside of the outer exciple, or, in 
other words, finally confluent with the latter. 

Thelotrema myrioporum, sp. nov. : thallo tenui subcartilagineo 
verruculoso dein aequabili laevigato subpruinoso glaucescente ; apotheciis 
minutis immersis rotundatis apertis vel sparsis vel in series confluenti- 
difformes aggregatis cribroso-pertusis ; excipulo exteriori urceolato 
margine demum subprominulo discum plano-concavum pallidum sub- 
velatum cingente. Sporae octonse, parvulae, incolores, ellipsoideae, regu- 
lariter diblastae, diam. \^-^^ longiores. On trunks of various trees, 
Monte Verde, island of Cuba, Mr. Wright. Thallus thin, but rather 
firm, at first finely warted, but becoming even, glaucescent, dull, or 
even obscurely pruinose, pierced thickly with the minute rounded 
aperture of the very numerous apothecia, which are either scattered, 
or disposed in irregular, confluent groups ; these apertures being either 
even witb the thallus, or this last a little raised at their edges, or even 
at length making a slightly prominent, very entire margin ; the white 
proper exciple more or less apparent within. Disk a little concave, 
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pale, clothed at length with a white, perforated, irregular veil, in the 
manner of many other species. Spores small, colorless, ellipsoid^ 
regularly and constantly diblastish ; the two opposite, conoidal sporo- 
blasts being separated by a (not always visible) thin dissepiment ; the 
length from once and a half to twice, or even twice and a half, exceed- 
ing the width. Faraphyses conglutinate. The only described species 
of Thelotrema with diblastish spores. Though the habit of the lichen 
is suflBciently peculiar, and the little group to which it belongs (Myrio- 
trema, F^e, Ess. p. 103, t. 1, f. 25 ; and Suppl. p. 92, t. 41, f. 1 - 3) is 
distinguished also by the small size of its colorless spores, there seems 
to be no good reason (as compare Montague, Fl. Cell. Exot. in Ann. 
Sci. 3, 10, p. 131) for distinguishing it. 

GYALECTA, Ach. It was remarked by Mr. Turner, in describing his 
Parmdia cameo4utea (Linn. Trans. 9, p. 145), the apothecia of which, 
he well says, "are very different from those of any other Farmelia, 
and more resemble the apothecia of Orceolaria exanthemcttica," that its 
place in the system " is that immediately following P. rubra.** But it 
was not till 1852 that the two last-named species were brought together 
in the same genus (Gyalecta, Massal. Ricerch.p. 146), nor till 1857 that 
G, cameo4tUea (Lecidea § Gyalecta, Nyl. Frodr. Gall. p. 101, n.) 
was added to them. The group is an exceedingly difficult one ; but the 
remark may be ventured, that however some species, scarcely to be 
excluded from it, appear to pass into Lecidea, others are conditioned 
by the thallus, or by other elements, in a way quite alien to Lecidea ; 
while these differing subsections show obvious points of agreement in 
the internal details of their fructification. The relation of G, rubra to 
G, foveolarisy &c., is illustrated by Th. Fries in Lich. Arct. p. 138. 
Acharius's type of Gyalecta (Lich. Univ. p. 29, t 1, f. 7) was G. 
eptUottca, since understood differently by Fries and later writers ; but 
Nylander (Lich. Scand. p. 189) adds this little-known lichen (of 
which a fine specimen from Mr. v. Krempelhiiber is before me), 
together with the nearly akin G. Prevostii, Fr., with apparently full 
reason, to his section Gyalecta, — from the other species composing 
which the two spoken of especially differ in their simple spores. The 
contrast between such spores and the tetrablastish, and finally pleio- 
blastish spores, which have been understood as characteristic of 
Gyalecta, is however lessened by the intermediate differentiation of 
the spores of G. asteria, described below ; and the genus, in this 
respect, as well as in the variously modified external characters and 
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habit of the apothecia, may be considered as analogous to Tbelotrema, 
as here taken. 

Gtalecta asteria, sp. nov. : thallo contiguo rimoso dein grana- 
loso-verruculoso glaucescente ; apotheciis minutis superfidalibas de- 
presso-globosis thallo adscendente subvestitis, excipulo oonnivente 
radiato-rugoso albido-cameolo demum denudato nigricante poriformi- 
aperto discum subnucleiformem incolorem fovente. Thecse elongatse, 
subcylindraceo-clavat», polysporse. SporsB parvulaB incolores ex ovoideo 
ellipsoidesB regulariter djblastae diam. 1}- 2^-plo longiores. On shrubs, 
Santiago, island of Cuba, Mr. Wright. Thallus well developed, be- 
coming granulose-verruculose, glaucescent; the sometimes radiant 
hjpothallus from white becoming brownish at the edge. Apothecia 
minute, superficial, globular, clothed more or less by the thallus, a pale 
fiesh-colored proper exciple, which is connivent and radiatelj notched 
above, opening by a pore-like aperture, and enclosing a nucleiform 
colorless disk. With age the exciple becomes denudate above and 
brownish-black, which is seen, in section, to be the color of the whole 
interior portion. Spore-sacks poly- (12-20-) sporous. Spores small, 
colorless, simple at first, but becoming regularly diblastish ; the out- 
line varying from ovoid to ellipsoid, and the length from once and a 
half to twice and a half exceeding the width. Nearest, in aspect, to 
the following species ; but remarkably distinguished by its blackish ex- 
ciple, the color of which is concealed below by the ascending thallus, 
and above by a paler vestiture, which is cleft, pretty regularly, into 
portions appearing to radiate from the pore-like aperture; also by 
the spores. 

Gyaleota absgonsa, sp. nov.: thallo tenuissimo leproso albido; apo- 
theciis minutis mox superficialibus thallo vestitis* excipulo urceolato car- 
neo-rubello margine incurvo radiato-crenato discum pallidum cingente. 
Thecae subcylindraceae, octosporse. Sporae incolores, primo ellipsoideae, 
diblastse, dein lato-fusiformes, tetrablastae, septis vix irregularibus, diam. 
2 J - S^plo longiores. On trunks of red maple, in the low country of 
South Carolina, accompanying Arthonia spectabilisy Flot. ; Mr. RaveneL 
Near to G. abstrusa (Wallr.), Am. (G. WahlenbergtanayYeor. trundgenit, 
Ach.), and the apothecia of about the same size, but more prominent, less 
open, and higher-colored, with a whitish (pruinose ?) disk, and, except 
the radiately-cleft margin, always loosely clothed by the thallus. The 
spores of G. abstrusa (Herb. Borr. ; Zw. Exs. n. 80) are not unlike those 
of G, cuptdaris, having an equally irregular internal configuration ; and 
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* 
contrast with the shorter, quite uniformly thrice-septate spores* of the 
present. The spaces between the sporoblasts which represent dissepi- 
ments in spores of this kind, are commonly (as in other species) not 
quite straight. The sporoblasts are sometimes arranged more loosely, 
with wider interspaces ; but no indication has appeared of a passage 
into the spores of G.abstrusa. — The last-mentioned lichen appears 
(by the citations of the German writers, the original description being 
perhaps hardly sufficient) to have been first recognized as a species by 
Wallroth (Fl. Crypt. Grerm. 1, p. 38), and, this being so, should bear 
the name which he gave it. The fact that Acharius called the same 
plant G. Wahlenbergiana, var. trundgenaj can give no precedence to 
the later specific name, Gyalecta or Lecidea truncigena, because the 
Acharian designation expressly asserts the exact opposite to the latter, 
namely, that the plant, instead of being a new, is an old species. And, 
if this opinion is not mistaken, we may venture to say generally, what 
there are some reasons for saying, that the name which may happen to 
be given to a variety has no precedence, but may be adopted, or not, 
if the plant is taken up as a species. 

Gyalecta nana, sp. nov. : thallo tenuissimo leproso albido vel 
obsolescente ; apotheciis minutissimis innato-emergentibus subplanis, ex- 
cipulo pallido integro ab exteriore thallode lacero-dehiscente evanido 
primitus velato discum cameo-fuscescentem ciogente. Thecse subcla- 
vatae, 8-1 2-8por8e. Sporae par vulae, incolores, ex ellipsoideo dactyloidesB 
vel subfusiformes, tetrablastae, diam. 3 - 5-plo longiores.< Thallus ob- 
scure or deficient. The very minute apothecia (scarcely more than 
half the size of those of L, abstrusa) are fiattish, with much the aspect 
of those of G. cameO'liUea (Turn.), and similarly at first innate and 
afterwards emergent ; the here entire, pale proper exciple being cov- 
ered at first by a dehiscent and soon disappearing outer veiL Disk 
pale brownish-flesh-colored, for the most part exceeded by the margin, 
easily falling out, as in other species. Faraphyses filiform, fiexuous, the 
summit thickened into a small head. Spore-sacks rather club-shaped, 
commonly 10 - 12-sporous. Spores small, colorless, from ellipsoid be- 
coming dactyloid or subfusiform ; and from diblastish at length reg- 
ularly tetrablastish ; for the most part four, more rarely five times 
longer than wide. The similar spores of G. cameo-lutea (Herb. Borr. ; 
Welwitsch, Crypt Lusit. n. 67) are at length regularly G-blastish. 

Gyalecta geratina, sp. nov. : thallo subobsoleto ; apotheciis 
minutis sessilibus concavis e fusco-rufo nigricantibus, margine subintegro 
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discum concolorem cingente. Thecae clavato-cjliDdraceae, octosporas. 
Sporae inoolores, parvulae, cymbiformes vel subfusiformes, 4 - S-blastae, 
sporoblastis subregularibus, diam. 3 - 5-plo longiores. Trunks of elms 
and ashes, Massachusetts. Perhaps not rare, but easily passed over, 
though the apothecia are visible to the naked eje. The lichen is ex- 
ternally exceedingly like G, cornea (Lecidea cameola, Auct), and long 
passed for it in my herbarium ; but it is darker, and the spores are dif- 
ferent These, in our American lichen, are at first exactly cymbiform, 
with three to four regular sporoblasts, and about twice and a half long- 
er than wide ; but the tips are often acuminated, and the spore be- 
comes at length more spindle-shaped, with four to eight sporoblasts, 
and from four to hve or even six times longer than wide : while in 
G. cornea (Herb. Borr. ; Nyl. Lich. Par. n. 132 ; Rabenhorst, Lich. 
Eur. n. 445) we have constantly adcular, plurilocular spores, with from 
twelve to twenty sporoblasts, and as many times longer than wide. 
Z. cornea has been regarded by almost all lichenists as belonging to 
Lecidea; but Mr. Borrer considered it, in 1842, nearly related to 
Gyalecta ; and Dr. Nylander, in his later works, places it with the same 
group, considered by him as making the first section of Lecidea. 
Paraphyses not unlike those of the preceding species. 

CcENOGONiuM MONiLiFORME, sp. Dov. : thallo cfiuso margiuc laxiori 
pallidiori sublimitato e filamentis breviusculis gracillimis articulis ad 
septum constrictis mox subglobosis centro crustaceo-agglomeratis e 
glauco-viridi fulvescentibus ; apotheciis appressis subplanis, excipulo 
cupnlari discum carneolo-rubellum margine albo cingente. Sporae oo- 
tonas in thecis lineari-clavatis, incolores, oblongae, diblastae, diam. 3-4- 
plo longiores. On trunks, in the island of Cuba, Mr. Wright Thallus 
effuse, more crust-like than in other species, made up of short monili- 
form filaments ; the joints, by constriction at the dissepiments, becoming 
more or less rounded, from glaucous-green at length tawny-brown ; 
the margin of the fronds a little paler. Apothecia quite those of the 
genus. Spore-sacks clubshaped ; the eight spores disposed, now in a 
single, and now rather in a double series. Spores oblong-ellipsoid, or 
somewhat fusiform-ellipsoid, scarcely as long as those of O. confervoides, 
Nyl. (to which, described in Lich. Exot 1. c p. 242, 1 refer a Cuba 
lichen collected by Mr. Wright), typically septate-diblastish. Para- 
physes aciculiform, as in all the species. Beside O. confervoides, ex- 
tending northward as far as Louisiana, and approaching near to, though 
it appears distinct from, 01 LinMi, upon which Ehrenberg constituted 
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the genus, Dr. Njlander has described another {0. eomplexum, Lich. 
Exot L c. p. 222), with shorter, coarser, tomentose filaments, larger 
apothecia, and diblastbh spores, which (first collected in Bolivia by 
Weddell, and since in Venezuela by Mr, Fendler) has not yet occurred 
in the Cuba collections. The apothecia of Gcmogonium especially 
resemble those of GyaUcta (or Lectdea) lutea ; as if the former were, 
in fact, to use Fries's words (S. O. V. p. 301), « Biatora in thallo 
Byssaceo." But the supposed coUemaceous structure i^pears not to 
be made out, and the plants are perhaps therefore better taken, as by 
Nylander (comp. Enum. Gen. p. 140, note) as expressing an aberrant 
type of the Lecideei, 

Lecidea (Fsoba) BussELLn, sp. noY. : thalli squamis crassis Isevi- 
gatis subimbricatis undulato-lobatis e pallide viridi rufescentibus subtns 
mar^neque albis; apothedis sessilibus, margine obtuso flexuoso rufo 
discum e subconcolore viridi-nigrescentem demum tumidulum dn- 
gente. SporsB incolores, ellipsoideae, limbatas, diam. 2-2|-plo lon- 
giores. On lime-rocks, Burlington, Vermont, Mr, Russell; and at 
Brattleborough, on schist, Mr, Frost, Northward, at Behring's Straits, 
Mr, Wright. Frederick County, Maryland, on lime-rocks. Alabama, 
on the same rocks, Mr, Peters* Texas, (on the earth, and in crevices 
of lime-rocks near the Blanco,) Mr, Wright, Jurassic rocks, head of 
Powder River, Bocky Mountains, Dr. Hayden, Scales at first closely 
appressed, smooth, from pale-greenish becoming brownish, and at length 
reddish-brown ; the ascending white-powdery margins waved and 
sinuously lobed ; white beneath. Apothecia middling-sized or largish, 
sessile; the thick, reddish-brown, shining, at length flexuous margin 
(which becomes sometimes paler, or white-powdery) finally excluded 
by the convex, rufous, at length greenish-nigrescent disk. Bather 
resembling L, testacea than L, ghUfera ; but the colors appear to dis- 
tinguish it The lichen has also much of the aspect of fine specimens 
oiLecanora cervina, or, glaucocarpa. The disk is pale-brownish within, 
and rests upon a pale hypothecium. — The genus Biatora, in the sense 
of Fries, much as its separation facilitated the study of an obscure 
tribe, appears hardly maintainable, otherwise than as a section of 
Lecidea ; and that part of it to which the present and next-following 
species belong (Psora, Massal.), though obviously analogous to the 
squamulose Lecanorei (Squamaria and Placodium, DC, Nyl., Placo- 
dium, Auct) is by no means so easily to be distinguished. The spores 
furnish an elegant criterion of the affinity of species, but the significance 
VOL. V. 53 
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and yalae of Uie sporal differenttatioii seem not jet sufidently well 
understood to make this a safe gnide, or, at leasts more than a gnide, 
in the distinotion of genera ; as it surely is an insufficient ground, in 
the case of such constructions as S^nechobiastns, Trevis^ and Mene- 
gaaada, OehroleMa, Secoliga, Massai,, &e. And this <^ini<m, which, 
it is proper to say, has resulted from the description and preparation 
for publication of more than ninety North American, beside numerous 
other species referable to Lecidea, as understood by Acharius, during 
which constant use has been made of the instmctiye works of Koerber, 
as well as of the earlier writers of the same school, is in accordance 
with, as it was first su^ested by, the only universal system of lichenes 
of the present day, — that of the learned Dr. Nylander. This species, 
which is perhaps the finest representative of Lecidea known to North 
America, is decUcated to our colleague, my valued firiend and fellow- 
student of the lichenes, the Rev. John Lewis BusselL 

Lecidsa (Psora) lubidixla, sp. nov. : thallo squamoso unbricato 
e viridi-cervino fiiscescente, squamis parvulis appressis kevigatis sub- 
crenatis ; apotheciis adnatts oonvexis immai^inatis rufo-nigris. Sporse 
oetonae, parvulse, inoolores, ovoiden et oblongo-ovoide», protopL in gnt- 
talas secedente, diam. 1^-2-plo longiores. On the earth. Mountains 
of Santa Fe, New Mexico, Mr. Fendler. On the Snake Fork of the 
CUumbia Biver, in the Bocky Mountains, alt 6,000 ft, J)r» Jfa^den, 
Scales of the thallns much smaller, and also thinner, than those of 
L. lurida and X. gloinferoy the nearest allied ^edes, from roundish 
becoming oblong, appressed, but the edges free, and at length a 
little elevated, crenate, or even obscurely lobed, or also reduced and 
glebulose, firom pale^rownish with a greenish tinge when wet be- 
coming tawny-brown. Apotheda small, adnate, convex and apparently 
immarginate from the first, finally subglobose, from blackish-rufoos at 
length black. This little lichen (of which more than fifty excellent 
specimens are before me) appears to approach nearest to L, lurida in 
eoloration, tJiethallus never showing the ferruginous tinge o£JLgMiferaj 
and in the msxe ap{»*essed scales ; and to L. globifera in the convex, 
subimmarginate, at lengdi a little elevated fruit I have sought in vain 
for any dear trace of a mar^n. The spores scarcely furnish distinctive 
characters in the present group (PiorOy Massal.) : but those of the lichen 
in hand perhaps agree rather with those of X. lurida, both in shape, 
and in the variableness of the sporoblast (a feature taken into his 
specific character of the just-mentioned species by Dr. EJoerber), though 
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they are smaller. In one of the specimens from New Mexico the scales 
are white-pruinose. 

Lbgibea (Biatora) PYRBHOM£Li£NA. BiotorOy Tuckerm., SuppL 
L c. Trunks, in the island of Cuba, Mr, Wright. 

Legidea (Biatora) PHiBASPis. Biatora^ Tuckerm., SuppL 1. c. 
With the last 

Lecid£a (Biatora) yirella. BiatartZy Tuckerm^ Soppl. L c. 
With the last 

Lecidea (Biatora) mblamfepla, sp. nov. : thallo leproso-tartareo 
diffracto-rimoso ferrugineo-fuscescente, hjpothallo nigricante ; apotheciis 
submediocribus appressis e piano tumidulis intus incoloribus, disco nigro 
primitus albo-pruinoso margine crassiusculo pallidiore demum concolore 
cincto. Sporse fusiformi-oblongse, subincurvse, diblastas, diam. 3 - 5-plo 
longiores. On shrubs ; hills near Simon's Town, Cape of Good Hope 
(U. S. N. Pacific ExpL Exp.), Mr. Wright. Thallus making smaU 
roundish patches, from scurfy at length compacted and chinky, rusty- 
brown, rarely black-bordered by the hypothallus. Apothecia grouped 
somewhat concentrically, almost middling-sized or smallish (the larger 
ones ftom a third reaching rarely half a line in diameter), appressed ; 
a thickish, pale, biatorine exciple bordering a black, originally white- 
pruinose, fiat, or at length rather tumid disk (which is colorless within), 
and becoming finally of the same color with it. Spores in clubshaped 
spore-sacks, small, colorless, from oblong-ellipsoid becoming fusiform- 
oblong, often very slightly or scarcely bent, diblastish; the length 
from thrice to five times exceeding the diameter. Faraphyses eon- 
glutinate. Near to X. miacta (Fr. Lich. Suec. n. 40), of which Mr. 
Wright collected excellent specimens at the Cape of Grood Hope, but 
very distinct in its rusty-brown, subtartareous thallus, and larger 
apothecia. Biatortna, Massal. (Ric. p. 134, Koerb. Syst p. 189, to 
which the present lichen is referable), however unavoidable a part of 
the system to which it belongs, appears none the less a forced associa- 
tion of forms, of distinct and sometimes even remote affinities, held 
together by nothing but the diblastish differentiation of the spores. 

Lecibea (Biatora) chlorosticta, Tuckam. Lich. exs. n. 139 : 
thallo effuso e granulis subsparsis rotundatis la^vigatis viridi-glauces- 
centibus ; apotheciis minutis sessiHbus primitus convexis subimmargina- 
tis e livido nigris nitidis dein turgidulis papillatis, hypothecio nigricante. 
Sporse suboctonse, inoolores, aciculares, di-tetrablastae, diam. 6- 12-ple 
longiores. On tru&s of white cedar (Cupressus thyoides) in Hingham, 



Digitized by 



Google 



420 PROCEEDINGS OF THE AMERICAN ACADEMY 

Massachusetts. On pme and cypress trunks; low country of South 
Carolma, Mr. Ravend. Thallus of rounded, smooth, commonly sca1>- 
tered, greenish-glancescent granules. Apothecia minute, convex and 
subimmarginate from the flrst ; sessile or at length a little elevated ; the 
black and shining disk finally turgid and papillate, and imposed upon 
a black hypothecium. Spores small; from broad-spindle-shaped with 
acuminate tips becoming more elongated, and at length clubshaped 
or adcular, commonly diblastish, but at length tetrablastish ; the length 
from six to twelve or even sixteen times exceeding the diameter. 
Belonging to the group of which Z. rvheUa is a type {Bacidia^ De 
Not.) ; but the black apothecia and sometimes slightly curved spores 
rather approach those of L. hohmelana^ Floerk. (Scoltciosporumy 
Massal., only differing from Bacidia in the contortion of the spores), 
not uncommonly occurring on granitic stones, and, in another form 
{L. MserctUorum, Ach.) on old rails. 

Lecidea granosa, sp. nov. : thalli effusi granulis minutis oonges- 
tis vel oonfluentibus e viridulo dnerascentibus ; apotheciis minutis 
appressis plano-convexulis, disco nigro (livido-pallescente) marginem 
tenuissimum nigrum demum excludente. Sporae octonse, incolores, e 
dactyloideo subbacillares, di - tetrablastss, diam. 3 - 6-plo longiores. 
On brick walls, near New Orleans, Dr, ffale. On bricks, and also on 
mortar, in the low country of South Carolina, Mr, Ravenel, Thallus 
of very minute granules, which are heaped, more or less densely, into 
an irregular, broken crust, or occur more scattered and inconspicuous, 
or grow together into a thin, chinky one, from greenish becoming at 
length glaucescent or cinerascent. Apothecia very small, closely ap- 
pressed (or even inmiixt) and flat ; the black (or livid-pallescent) disk 
bordered by a thin black margin, which disappears as the disk finally 
becomes a little convex. Hypothecium black. Spores varying no 
little, colorless, from ellipsoid soon elongated and narrowed, and 
from dactyloid or often clubshaped becoming cylindraceous or staff- 
shaped ; perhaps more commonly diblastish, but also and often regu- 
larly tetrablastish (regulaiv 5-blastish spores occur rarely, but no 
regular ones have been observed with a greater number of sporo- 
blasts), the length from three to six or even seven times longer 
than wide. Faraphyses not distinct. A smaller lichen, in all re- 
spects, than L, aromatica (Sm.) Ach. (Herb. Borr. ; Desmaz. in 
Hei'b. Ravenel; Herb. Krempelh.) with slenderer spores. 

Lecidea Simodensis, sp. nov.: thallo primitus contiguo subtar- 
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tareo mox diffiracto verrucoso albicante ; apotheciis mediocribus sessili- 
bus nigris, disco aterrimo demum convexo margine obtuso tenues&nte. 
Sporae octonse in thecis clavatis, paryulae, incolores, oblongse, diblastae, 
diam. 2-d-plo longiores. Maritime rocks, Simoda, Japan (U. S. 
Korth Pacific ExpL Exp.), Mr, Wright. Thallus thickish, apparently 
at first contiguous, but in the specimen much broken and warted, 
whitish. Hypothallus appearing bluish-black at one point of the cir- 
cumference. Apothecia from the thallus, middling-sized, thickish, at 
length convex-protuberant; the obtuse shining margin finally much 
excluded by the swelling very black disk, which appears, in section, 
brownish-violet within ; the hypothecium being of this color, especially 
above, and tinging the hymenium. Spores small, oblong, often slightly 
oblique (fabaeform), regularly diblastish, the sporoblasts tinged ob- 
scurely yellowish, firom twice to thrice longer than wide. The lichen, 
of which but a single specimen was collected, has muc^ the aspect of Z. 
corUigtia convexa (Fr. Lich. Suec n. 378) ; but the spores connect it 
with Z. grossa, Nyl. (Z. premnea, Fr. Lich. Suec n. 26 ; Borr. herb.), 
which has a different thallus, and is confined to trunks. The spores of 
Z. grossa are larger than those of the present, and blunt-ellipsoid ; 
while those of Z. Simodensis are often not ill represented by Dr. 
Koerber*s figure of the spores of Ramalina (Syst t. 2, f. 10). 
GoHUarta, Massal. (Ric p. 79), to which both these lichens are refer- 
able (Z. ^o^a being regarded as the type of the genus by Koerber), is 
admitted to be a more than commonly difficult construction ; but the 
type at least is perhaps easily considerable as a colorless expression of 
BtieUia, De Not. The last-named group appears better defined ; but, 
considered as a genus, its relations with Hhtzocarpon, Massal. (as see 
especially Th. Fries, Lich. Arct. p. 226) are sufiiciently puzzling. 

Lecidea Japonica, sp. nov. : thallo efiuso e granulis minutis ap- 
planatis sublobatis squamuloso-imbricatulis viridi-fuscescentibus (lutes- 
centibus) ; apotheciis parvulis appressis nigris, margine tenui distincto 
discum plano-convexum scabridum demum hemisphaericum hypothecio 
nigro impositum cingente. SporsB octonse in thecis clavatis, mediocres, 
fuscescentes, ellipsoideae, uniseptatae, sporoblastis isthmo junctis, diam. 
2^plo longiores. On bark of Cryptomeria, Simoda, Japan (U. S. N. 
Pacif. Expl. Exp.), Mr. Wright Thallus of minute, confiuent, lobed 
and scale-like, somewhat imbricated, brownish-green, or also obscurely 
yellowish, granules ; which are confused with the hypothallus. Apo- 
thecia smallish, at first fiattish ; a thin, distinct, or even slightly prom- 
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inenty minutely ragulose margin bordering the soon oonvex and at length 
heiftspherical, scabroos disk; which is white within, and rests on a 
thick black hjpothecium. Spores middling-sized, rather pale-fuscesr 
cent, pretty regularly ellipsoid ; the two sporoblasts soon flattened or 
as if halved, and constantly joined by a stout isthmus, which is crossed 
by the well-defined dissepiment. Of the same group with Z. myrio^ 
carpoj DC, NyL {L, chloropoHoy Fr.) ; but strikingly distinct in the 
development and color of the thallus, the larger apotheda, and much 
larger spores, in which the isthmus, often observable (as a transient 
feature, Koerb. Syst p. 436) in spores of this type {BueUie^ De Not) 
appears to be constant 

Professor Lovering and Dr. M. Wyman supported the opin- 
ion of the majority of the Eumford Committee, that it is not 
advisable to award the Bnmford Medal to Mr. Ericsson for 
improvements in the hot-air engine. 

Professor Horsford, in reply, further supported the claims 
of Mr. Ericsson. 



Fl-re Iftiindrcd and elglktl^ meettng. 

May 13, 1862. — Monthly Meeting. 

The President in the chair. 

Professor Peirce presented, in behalf of the author, a paper 
On Certain Forms of Interpolation, by W. P. G. Bartlett. 

Professor Lovering and Professor Winlock, on the .one side, 
and Professor Horsford on the other, continued the discus- 
sion upon the merits of hot-air engines, with especial refer- 
ence to that of Mr. Ericsson, and to the majority and minority 
reports of the Rumford Committee upon the subject. 

Remarks relative to the course proper to be pursued by the 
Academy in this regard were made by Messrs. Washburn, 
C. Pickering, Agassiz, Peirce, A. Gray, and the President, 
And the further consideration of the subject was postponed to 
the Annual Meeting ensuing. 
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DONATIONS TO THE LIBRARY, 

FBOM HAT 28, 1861, to MAT 20, 1862. 

Aeadende des Sciences de VBittitvt ImperiaU de France. 

Comptes Rendus. Tom. LIL, LIIL, LIV. Nos. 1-15. 4to. 
Paris. 1860-62. 
Societe Imperiale Zoohgique d^Acclimaiation. 

Bulletin. Tom. VECL, IX Nos. 1, 2. 8va Paris. 1861-62. 
Smithsonian Institution. 

Smithsonian Gontiibutioiis to Knowledge* YoLXIL 4to. Wash- 
ington. 1860. 
Academy of Natural Sciences, Philadelphia. 

Journal New Series. VoLV. Parti. 4to. Philadelphia. 1862. 
Proceedings. VoL Xm., XTV. Nos. 1, 2. 8vo. Philadelphia. 
1861 - 62. 
American Philosophical Society. 

Proceedmgs. VoL VIH Nos. 65, 66. 8vo. Philadelphia. 1861. 
Prof. E. K Horsford. 

The Theory and Art of Bread-making. A New Process without 
the Use of Ferment 16mo pamph. Cambridge. 1861. 

Report on Mystic Pond Water to the Boston Harbor Gcnnmission. 
8vo pamph. Boston. 1861. 
Moyal Institution of Great Britain. 

Notices of the Proceedings at the Meetings of the Members. 
VoL m. Part XI. 1860 - 61. 8vo. London. 

List of the Members, Officers, &c., with the Report of the Visit- 
ors for the Year 1860. 8vo. London. 1860. 

Weekly Evening Meeting, Friday, March 22, 1861. On the 
Origin of the Parallel Roads of Lochaber (Glenroy), Scotiand. 
8vo pamph. London* 1861. 
Moyal Irish AcadeAy. 

Transactions. VoL XXIV. Part I. (Science.) 4to. Dublm. 1860. 
Entomological Society j Philadelphia. 

Proceedings. Mardi, April, May, 1861. 8vo pamph. Phila- 
delphia. 1861. 
Mercantile Library Association of €ie (Xty of New York. 

Fortieth Annual Report. May, 1861. 8vo pamph. New 
York. 1861. 
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J. W. DawiOHy LL. D^ etc. 

On the Pre-Carboniferou8 Flora of New Brunswick, Maine, and 
Eastern Canada. [From Canadian Naturalist for Maj, 1861.] 
8vo pamph. Montreal. 1861. 

On the Vegetable Structures in Coal. [From Quart Jour, of 
GeoL Soc, Feb. I860.] 8vo pamph. London. 

On the Silurian and Devonian Rocks. [Comm. to Nat Hist 
Soc of Montreal.] 8vo pamph. Montreal 

On the Microscopic Structure of some Canadian Limestones. 
[Extr. from the Canadian Naturalist] 8vo pamph. Montreal. 

Notice of Tertiary Fossils from Labrador, Maine, &c, and Re- 
marks on the Climate of Canada, in the newer Pliocene or Pleisto- 
cene Period. 8vo pamph. Montreal 

Notes on the Coal Field of Pictou. By H. Poole, Esq., Supt of 
the Eraser Mine. [Comm. to Nat Hist Soc by Dr. Dawson.] 
8vo pamph. Montreal 

Catalogue of Canadian Plants in the Holmes Herbarium, in the 
Cabinet of the University of McGill College. Prepared by the late 
Prof. James Bamston. 8vo pamph. Montreal. 1859. 

Acadian Geology : an Account of the Geological Structure and 
Mineral Resources of Nova Scotia, &c 8vo. Edinbui^h. 1855. 
Royal Bohemian Society of Sciences, 

Sitzungsberichte. Jahrgang 1859, Jan. - Juni, July - Dec, 1860, 
Jan.-Juni. 8vo. Prag. 1859-60. 
Justin RoUin. 

Explication du Zodiaque de Denderah des Pyramides et.de la 
Gen^se. Dedi^e a tons les Chefs d'Etats. 8vo pamph. Caen. 
1861. 
American Association for the Advancement of Science, 

Proceedings of the Fourteenth Meeting, held at Newport, Rhode 
Island, August, 1860. 8vo. Cambridge. 1861. 
American Oriental Society, • 

Journal VolVIL No. 1. 8vo. New Haven. 1861. 
Societe GeographigtiCy Paris. 

BuUetin. 4"^* Serie, Tome XX; 5«»« Serie, Tome L 8vo. 
Paris. 1860-61. 

Listes des Membres de la Soci^t^, des Presidents Honormres, 
etc Suivies d'un Extrait des Reglements et de la Liste des 
Ouvrages publi^es par la Soci^t^. 8vo pamph. Paris. 1861. 



Digitized by 



Google 



OF ARTS AND SCIENCES. 425 

Royal Society of London, 

Philosophical Transactions for the Year 1860. Vol. L. 4to. 
London. 1861. 

Proceedings. Vol. XI. Nos. 43 - 46. 8vo. London. 1861. 

List of Fellows. Nov. 30, 1860. 4to pamph. London. 

Astronomical and Magnetical and Meteorological Observations 
made at the Boyal Observatory, Greenwich, in the Year 1859. 
4to. London. 1861. 
Geological Society. 

Quarterly Journal. Vol. XVIL Nos. 67, 68. 8vo. London. 
1861. 
Zoological Society, IVankfoft. 

Zoologische Garten, Organ fur die Zoologische Gesellschaft II. 
Jahr. Nr. 1 - 13. 8vo. Frankfurt a. M. 1860 - 61. 
Hoyal Society of Sciences, Gottingen. 

Abhandlungen. Neunter Band. 1860. 4to. Gottingen. 1861. 

Nachrichten von der Georg-Augusts-Universitat und der Kon. 
Gresell. der Wissenschaften zu Gottingen, vom Jahre 1860-61. 
1 6mo. Gottingen. 1861-62. 
Observatory of Garnbridge. 

Astronomical Observations made at the Observatory of Cambridge, 
by the Bev. James Challis, M. A., etc. Vol. XIX. For the Years 
1852, 1858, 1854. 4to. Cambridge. 1861. 
Royal Bavarian Academy *of Sciences. 

Abhandlungen der Philos.-Philol. Classe der Konigl. Bayerisch. 
Akad. der Wissenschaflen. Band IX. Abth. 2. — Math.-Fhysik- 
Classe. Band IX. Abth. 1. 4to. Miinchen. 1861. 

Sitzungsberichte. 1860, Heft. 1-5; 1861, Heft. 1-5. 8vo. 
Miinchen. 1860-61. 

Gelehrte Anzeigen, Band. 49 und 50. 4to. Mtinchen. 1859-60. 

Annalen der Konigl. Stemwarte bei Mtinchen. Band XTI. 8vo. 
Mtinchen. 1860. 

Verzeichniss der Mitglieder der Akad. 1860. 4to pamph. Mtin- 
chen. 1860. 

Rede in der Oeffentlichen Sitzung der k. b. Akademie der Wissen- 
schaften am 28 Marz, 1860, zur Feier ihres Einhundert und ersten 
Stiftungstages gehalten von Justus Freidherm von Liebig. 4to 
pamph. Mtinchen. 1860. 

Einleitende Worte zur Feier des Allerhochsten Geburtsfestes Sr. 
VOL. V. 54 
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Miyestat des Eonigs Maximilian 11. gesprochen am 28 Nov. I860, 
▼on Justus Freiherrn von Liebig. 4to pamph. Miinchen. 1860. 

Einleitende Worte zur Feier des AUerhocbsten G^burtsfestes Sr. 
Miyestat des E5n. Maximilian IL gesprochen am 28 Nov. 1859, 
▼on Prof. Marcus Joseph Miiller. 4to pamph. Mtinchen. 1859. 

Rede auf Sir Thomas Babington Macaulay, den Essayisten und 
Greschichtschreiber Englands. Voigetragen .... am 28 Marz, 1860, 
▼on Dr. G^rg Thomas ▼on Budhart 4to pamph. Miinchen. 
1860. 

Yon der Bedeatong der Sankritstudien fiir die Griecbische Fhilol- 

ogie. Festrede gehalten am 28 Marz, 1860, ▼on Dr. Wil- 

helm Christ. 4to pamph. Miinchen. I860. 

Denkrede anf Alexander ▼on Humboldt Grelesen am 28 

Marz, 1860, ▼on GarL Fried. PhiL ▼on Martins. 4to pamph. Miin- 
chen. 1860. 

Gedachtnissrede auf Friedrich ▼on Thiersch. Yorgetragen 

am 28 No^. 1860, • • • . ▼on G^rg Martin Thomas. 4to pamph. 
Miinchen. 1860. 

Grenzen und Grenzgebiete der physiologischen forschung. Fest- 
rede gehalten ▼on Dr. G. Harlesa. 4to pamph. Miinchen. 

1860. 

Denkrede auf Gotthilf Heinrich ▼on Schubert. Gehalten 

am 26 Marz, 1861, ▼on Dr. Andreas Wagner. 4to pamph. Miin- 
chen. 1861. 

Denkrede auf Dr. Greorg Thomas ▼on Rudhart. Gelesen 

am 26 Marz, 1861, ▼on E!arl August Muffiit. 4to pamph. Miin- 
chen. 1861. 

Rede zur Yorfeier des Einhundert und Zweiten Stifiungstages 
der k. Akademie der Wissenschaflen am 26 Marz, 1861, gehalten 
▼on Justus Freiherrn ▼on Liebig. 4to pamph. Miinchen. 1861. 

Rede am 28 No^. 1861, zur Feier des AUerhocbsten Ge- 

burtsfestes Sr. Majestat des Eonigs Maximilian 11. gehalten ▼on 
Justus Freiherrn ▼on Liebig. 4to pamph. Miinchen. 1861. 

Gedachtnissrede auf Friedrich Tiedemann ▼orgetragen am 

28 No^. 1861 von Dr. Theodor Ludw. Wilh. Bischoff. 4to 

pamph. Miinchen. 1861. 

Ueber Brieffleller und Formelbucher in Deutschland wahrend 
des Mittelalters. Yortrag in der Oeffentlichen Sitzung der k. Akad. 
der Wiss. am 26 Marz, 1861, zur Yorfeier ihres 102 Sdftungs- 
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tages gehalten von Dr. Ludwig Hockinger. 4to pamph. Munchen. 
1861. 
JSme$t SediaczdL 

Ueber Visir- und Recheninstrumente. 8vo pamph. Wien. 1856. 
Eompendium der Ebenen and SfUrischen Trigonometrie. 8yo 
pamph. Wien. 1856. 

Anleitung zum Gebrauche einiger logarithmisch getheilter Bechen- 
schieber (Sliding-Rule, r^gle-k-calcul) solcher Instmmente mittelst 
deren man alle mit Logarithmen losbaren Aufgaben schnell und 
sicher voUfuhren kann. Nebst Vielen f tir die Rechnung auf dem 
Fapiere mit Vortheil angewandten Tafehi and Formehi. 2 Aoflage. 
16mo pamph. Wien. 1856. 
Lnperial Academy of Sciences, Vienna. 

Denkschrii);en. Math.-Natar. Glasse. Band XIX. — FhiL-Hist 
Classe. Band XI. 4to. Wien. 1861. 

Sitzungsberichte. PhiL-Hist Classe. Band XXXV. Heft. 3 
and 4; XXXVI. Heft 3; XXXVH. Heft. 1 - 4. — Math..Natar. 
Classe. Band XLH. Nos. 22-28; XUIL, I Abth., Heft. 3-8, 
II Abth., Heft.3-8. 8vo. Wien. 1860-61. 

Almanach der Eais. Akad. der Wissen. XI. Jahr. 1 6mo. Wien. 
1861. 

Jahrbiicher der E. K. Central Anstalt fur Meteordogie and Erd- 
magnetismus, von Karl Kreil. VIL Band. Jahr. 1855; VHL 
Jahr. 1856. 4to. Wien. 1860-61. 
Society of Arts, Manufactures, and Gommerce. 

Journal of the Society of Arts, »id of the Institutions in Union. 
Vol. IX. Nos. 428 - 453, 467 - 469 ; Vol. X. Nos. 470 - 480. 8vo. 
London. 1860-62. 
Imperial Zoological and Botanical Society of Vienna, 

Verhandlungen. Band X. Jahr. 1860. 8vo. Wien. 1860. 
Natural Sbstory Society of Prussian Rhinekmd and Westphalia. 

Verhandlungen. XVII. Jahr. 8vo. Bonn. 1860. 
lAnnean Society of Normandy. 

Bulletin. Cinquieme Volume. Ann^e 1859-60. 8vo. Caen. 
1861. 
Imperial Academy of Sciences, etc., Gcten. 

Memoires. 8vo. Caen. 1861. 
Frederic Troyon. 

Habitations Laeustres des Temps Andens et Modemes. 8vo. 
Lausanne. 1860. 
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Suuiitical Society, London, 

Journal. VoL XXIV. Pts. 1, 2, 4. 8va London. 1861. 

List of Fellows, etc, to Dec. 31, 1860. 8yo pamph. London. 
186L 
Royal Physical (Economical Society of Konigsherg, 

Schriflen der Eon. Fhys. Oekonomische Gresell. Erste Jahrgang, 
Zweite Abtheilung. 4to. Eonigsberg. 1861. 
Obiervatory of Prague. 

Magnetische und Meteorologiscbe Beobacbtungen zu Frag. XXI. 
Jahr. 1860. 4to. Prag. 1861. 
Offenbach Society of Natural Bistory, 

Erster Bericbt 8vo. Offenbacb am Main. 1860. 
J. F. Julius Schmidt. 

BeitrSge zar Pbjsikalischen Greographie yon Griechenland. 
(Publications de FObservatoire d'Atbenes, II"* S^rie. Tom. L) 
4to. Atben. 1861. 
Royal Prussian Academy of Sciences, Berlin, 

Abbandlungen. Jabr. 1860. 4to. Berlin. 1861. 

Monatsberichte. Jahr. 1860. 8yo. Berlin. 1861. 

Register fiir die Monatsbericbte. Vom Jabre 1836 bis 1858. 
8vo. Berlin. 1860. 

Uebersicbt der T^tterung im Nordlicben Deutscbland nacb den 
Beobacbtungen des Meteorologiscben Instituts zu Berlin. Jabrgang 
1859-60. 4to. 2 pamph. Berlin. 
University of GhiU, 

Anales de la Universidad de ChUe. Tomo XV. i XYI. 1858 - 
59. 8vo. Santiago. 1857. 

Revista de Ciencias i Letras. Tomo L Ano L 8vo. Santiago. 
1857. 

El Ostracismo de los Carreras. Los Jenerales Jos^ Miguel, i 
Juan Jo3^ i el Coronel Luis Carrera. Episodic de la Indepen- 
dencia de Sud-America por Benjamin Vicufia Mackenna. Boy. 
8yo. Santiago. 1857. 

Essayo sobre Chile, escrito en Frances i publicado en Hamburgo 
par D. v. Perez Resales, i traducido al Espanol para el use de las 
Bibliotecas Populares por Manuel Miguel. 8vo. Santiago. 1859. 

Coleccion de Tratados Celebrados por la Republica de Chile con 
los Estados Extranjeros. Tomo L 8yo. Santiago. 1857. 

Obseryaciones Astronomicas hechas en el Obseryatorio Nacional 
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de Santiago de Chile en los Anos de 1853, 1854, i 1855, por 
El Dr. Carlos Guillermo Moesta, Dir. del Observ., etc. Publi- 
cadas de Orden del Supremo Gobiemo. 4to. Santiago de Chile. 
1859. 
University of Bonn, 

Index Scholarum in Universitate Fridericia Guilelmia Rhenana 
per Menses ^stivos a 1860 et Menses Hibernos a 1860 et 1861. 
2pamph. 4to. Bonn®. 1860-61. 

Indicia Quinque Ordinum Univ. Frid. Gnil. Rhen. de Litterarum 
Certaminibus Anni 1859-1860 facta novaeque Qusestiones 1860- 
1861 propositi. 4to pamph. BonnsB. 1859. 

Vorlesungen auf der Rhein. Fried.-Wilh.-Universitat zu Bonn im 
Sommerhalbjahr 1860. — Vorlesungen im Winterhalbjahr 1860 - 61. 
2 pamph. 4to. Bonnse. 1860-61. 

Sacram Memoriam Regis Friderici Guilelmi III. legitime indicit 
Henricus Josephus Vogelsang. 4to pamph. Bonnae. 

Natalicia Regis Augustissimi Friderici Guilelmi IIII. ex officio 
indicit Fridericus Ritschelius. 4to pamph. BonnaB. 

Ad Audiendam Orationem de Unione Confessionum Evangeli- 

carum earumque Communi SacrsB CaenaB Usu invitat 

Guilelmus Ludovicus Kraft. — Inest Commentatio Historica de Fon- 
tibus UlfilaB Arianismi ex Fragmentis Bobiensibus Erutis. 4to 
pamph. BonnaB. 1860. 

Ad Audiendam Orationem de Liberi Arbitrii Vi ac Natura 

invitat Henricus Josephus Floss. — Inest Commentatio de Suspecta 
Librorum Carolinorum a Joanne Tilio Editorum Fide. 4to pamph. 
Bonnae. 1860. 

De Compositione Evangeliorum Synoptioorum ad Audiendam 
Orationem publicam invitat Jacobus Theodorus Plitt. 4to pamph. 
Bonn®. 1860. 

De Mercurii Statua vulgo Tasones habita. Commentatis Archaeo- 
logica, quam publice defendet Scriptor Hermannus Lambeck. 4to 
pamph. Thoruni. 

Disquisitiones de Sensu Electrico Auctor E. F. W. Pflueger. 

4to pamph. BonnaB. 1860. 

Descriptio Pelvis cujuspiam Virilis oblique Coartatas et ad The- 
saurum Anatomicum ReipublicaB Moeno-FrancofurtianaB pertinentis. 

Dissertatio Auctor Franciscus Kreuzer. 4to pamph. 

BonnaB. 1860. 
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De Maculifi (Tiipfel) in Flantarom vasis Cellulisqiie Lignosis obviis 
Hermannus Schacht 4to pamph. BonnaB. 1860. 

De Crattete Mallota. — Dissertatio Philologica^ quam publice 
defendet Scriptor Curtius Wachsmuth. Svo pamph. Lipsiae. 1860. 

Historia Gritica Scriptoram Historiae Augustas. — Commentatio 
Philologica, quam publico defendet Scriptor Hermannus Petar. 8vo 
pamph. Lipsiad. 1860. 

Theologomena PausaniaB. -— Dissertatio Philologica quam publice 
defendet Scriptor Gustavus Krueger. 8vo pamph. Lipsiae. 1860. 

De Theoria Mechanica Caloris, quoad speotat ad Gasa Perma- 
nentia. — Gommentatio quam publice defendet Scriptor Adolphus 
Dronke. ' 8vo pamph. Lipsiao. 1860. 

Disputationifl qua ratione Livius Polybi Historiis usus sit. Part I. 
Dissertatio Philologica quam publice defendet Scriptor Ludovicus 
Tilmanns. 8 vo pamph. Bonnae. 1860. 

De Artis Soenicae apud Britannos Initiis. — Dissertatio quam scrip- 
sit et publice defendet Henricus Meyer. 8vo pamph. Bonnaa. 1860. 

Augustini atque Cartesii placita de Mentis Humanae sui Cognitione 
quomodo inter se congruant a seseque differant Quaoritar. — Dis- 
sertatio Philoaophica quam publice defendet Scriptor Emestus 
Melzer. 8vo pamph. Bonnae. 1860. 

De Philippe Melancthone Beipublicaa Litterarias Beformatore. — 

Gommentatio qua invitat Gonstantinns Schlottmann. 8yo 

pamph. Bonnae. 1860. 

De Bonnad Urfois Topographia et Statistica Medica-Dissertatio 
Inaugoialis quam publice defendit Garolus Pelman. 8yo pamph. 
BonnaB. 1860. 

De Grenu Yalgo. — Dissertatio Inauguralis Chirurgiea quam pub- 
lice defendet Garolus Bemacly. 8vo pamph. Bonnae. 

De Amenorrhoea. — Dissertatio Inauguralis Mediea quam publice 
defendet Joannes Baptista Theodoras Weiler. 8vo pamph. Bonnae. 
1860. 

Meletemata quaedam de Pelvibus Muliebribus vitiosis earumque 
in Partum Vi, imprimia de Pelvi ubique justo minori, una cum 
Observatione Glinica. — Dissertatio Inauguralis quam scripsit et 
publice defendet Budolto Flehinghaus. dvo pamph. BixmaB. 1859. 

De Lupo. — Dissertatio Medico-Ghirurgica quam scripsit et pub- 
lice defendet Hermannus Keimann. 8yo pamph. Bonnae. 1860. 

De Diathesi Fibro-Plastica. — Dissertatio Inauguralis Chirurgiea 
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quam Scripsit et publice defendet Ghristophoros Jacobus MolL 8vo 
pamph. Bonnse. 1860. 

Symbola ad Penitiorem Diagnosin Mutationum Fathologico-Ana- 
tomicarum in Pede Varo. — Dissertatio Inauguralis Chirurgica quam 
scripsit et publice defendet Franciscus Bemardus Josephus Hubertus 
KesseL 8vo pamph. Bonnae. 1860. 

De Mechanismo Partus Yertice Praevio. — Dissertatio Inaugu- 
ralis Obstetrica quam scripsit et publice defendet Henricus Greven. 
8yo pamph. BonnsB. I860. 

Qaaedam de Motibus Intestini Tennis Peristalticis. — Dissertatio 
Inauguralis quam publice defendet Augustus Kart 8vo pamph. 
Bonnse. 1860. 

De Squamis Lepidopterorum. — • Dissertatio Zoologica quam pub- 
lice defendet Theodor Ketlehoit 8vo pamph. Bonnee. 1860. 

De Structura Ventriculi Mammalium et Avium adjectis nonnuUis 
de Yentriculo Ranss Observalionibus. — Dissertatio Inauguralis 
Anatomica quam publice defendit Carolus Vogelsang. 8vo pamph. 
Bonnse. 1860. 

De Ortu Yasorum Sanguiferorum. — Dissertatio Inauguralis 
Phjsiologica quam scripsit et publice defendet Bernhardus Schulz. 
8yo pamph. Bonnaa. 1860. 

De lodi et Sulphuris Goi\junctionibus Chemicis. — Dissertatio 
quam publice defendet Scriptor Antonius Lambertus Lamers. 8vo 
pamph. Bonnse. 1860. 

De Nexu qui est inter Magnetismum Specificum et Conditionem 
Chemicum quarundam Capri et Ferri Gompositionum. — Commen- 
tatio Physica quam publice defendet Scriptor Petrus Carolus Kolter. 
Svo pamph. BonnsB. 1860. 

De Duabus Novis Rationibus, quibus titrando inveniatur ; quantum 
Ferri in qualibet Mixtura insit. — Dissertatio Chemica quam publice 
defendet Scriptor Felix Kremer. 8vo pamph. Boonaa. 1860. 
Sodety of Nahiral Phihtophy, Gorlitz. 

Abhandlungen der Naturforschenden Cesellschaft. Zehnter 
Band. 8vo. Gorlitz. 1860. 

Greognostiche Beschreibung der Preussischen Oberlausitz. Theil- 

weise mit Beriichsichtigung des S$chsischen Antheils Ent- 

worfen von Ernst Friedrich Glocker. 1 voL 8vo. Gorlitz. 1857. 

— Zwei Karten zur Geog. Beschreibung Atlas. 4to. 

l^er LuscUian Society of Sciences. 

Neues Lausitzisches Magazin. Band 38. 8vo. Gorlitz. 1861. 
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TVugtees of the Attar Library. 

Catalogue or Alphabetical Index of the Astor Library. In two 
Parts. Part L Authors and Books, Q - Z. Roy. 8vo. New York. 
1861. 
New York University, 

Thirteenth Annual Report of the Regents of the University of 
the State of New York, on the Condition of the State Cabinet of 
Natural History, and the Historical and Antiquarian Collection 
annexed thereto. Svo. Albany. 1860. 
Henry O, Perkins, M. D. 

The Physician and Surgeon in War. — An Address delivered at 
the Annual Meeting of the Massachusetts Medical Society, May 
29,1861. 8vopamph. Boston. 1861. 
Crovemment of Lidia. 

Memoirs of the Geological Survey of India. Vol. II. Part 2. 
Vol. m. Part 1. 8vo. Calcutta. 1860, 1861. 

Annual Report of the Superintendent of the Greological Survey 
of India, and of the Museum of Greology. Fourth Year, 1859 - 60. 
Fifth Year, 1860 - 61. 2 pamph. 8vo. 1860-61. 



Report of the Committee of the Proprietors of the Merrimack 
Manufacturing Company, appointed to examine into the Affairs of 
said Company ; and the Report of the Directors' Committee in Re- 
lation to that Report 8vo pamph. Boston. 1861. 
Dr. B. A. Gould. 

Astronomical Journal. Title and Index to Vol. VI. 4to. Cam- 
bridge. 1861. 
Entomological Society of Philadelphia. 

Proceedings. Vol. I. No. 2. 8vo. Philadelphia. 1861. 
Observatory of San Fernando. 

Almanaque Nautico para el Ano 1862. Calculado de Orden de 
S. M. en el Observatorio de Marina de la Gudad de San Fernando. 
8vo. Cadiz. 1860. 
T. Sterry Bunt. 

Notes on the History of Petroleum or Rock OiL (From the 
Canadian Naturalist, July, 1861. Vol. VI. No. 4.) 8vo pamph. 
Montreal. 
Frederick Law Olmsted. 

A Letter on the Sanitary Condition of the Troops in the Neigh- 
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borhood of Boston, addressed to his Excellency the Governor of 
Massachusetts, by S. G. Howe, M. D., Member of the United States 
Sanitary Commission. 8vo pamph. Washington. 1861. 

Sanitary Commission Documents. Nos. 17^, 21, 25, 26, 28, 29, 
35, 36, 40. 9 pamph. 16mo. Washington. 1861. 
Charles T. Jackson, M. 2>., F. G. S. F., etc. 

A Manual of Etherization ; containing Directions for the Employ- 
ment of Ether, Chloroform, and other AnsBsthetic Agents, by In- 
halation in Surgical Operations Comprising, also, a brief 

History of the Discovery of Anaesthesia. 12mo. Boston. 1861. 

Report of a Committee of the Boston Society for Medical Im- 
provement, on the Alleged Dangers which accompany the Inhalation 
of the Vapor of Sulphuric Ether. 8vo pamph. Boston. 1861. 
Philadelphia College of Pharmacy, 

American Journal of Pharmacy. Vol. VIH., IX., X. Nos. 1 and 
3. 8vo. Philadelphia. 1860-62. 
Burt G. Wilder. 

Contributions to the Comparative Myology of the Chimpanzee. 
[From Bost Jour, of Nat. Hist., Vol. VII.] 8vo. Cambridge. 
1861. 
Royal Academy of Sciences^ Sfc. of Belgium, 

Bulletins de TAcad^mie. Tom. XV. II"* Partie ; Tom. XVI. I" 
Partie. 8vo. Bruxelles. 1848-49. 
William S. Appleton, 

Religion conducive to Prosperity in this Life. — A Sermon 
preached July 21, 1861, the Sunday after the Funeral of the late 
Hon. Nathan Appleton, of Boston, by Ezra S. Gannett, D. D. 
8vo pamph. Boston. 1861. 

Proofs that General and Powerful Currents have swept and worn 
the Sur&ce of the Earth. By Nathan Appleton. 8vo pamph. 
Boston. 1862. 
ff. W. Dove. 

Das Gesetz der Sturme in seiner Beziehung zu den Allgemeinen 

Bewegungen der Atmosphare Mit Holzschnitten und einer 

Karte zweite vollig umgearbeitete Auflage. 1 vol. 8vo. Berlin. 
1861. 

Beschreibung eines Photometers. — [Auszug aus dem Monats- 
bericht der Kon. Akad. der Wiss. zu Berlin.] 16 Mai, 1861. 8vo 
pamph. Berlin. 

VOL. V. 66 
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Robert C. WirUhrop. 

Memoir of the Hon. Nathan Appleton, LL. D. Prepared i^ee- 

ably to a Resolution of the Massachusetts Historical Society 

With an Introduction and Appendix. Svopamph. Boston. 1861. 
J. M. GiUiss, Comm. U. S. N. 

Physical Aspects of the Comet H. 1861. [From Am. Jour. Sc, 
2d Sen, Vol. XXXH. No. 96, Nov. 1861.] 8vo pamph. New 
Haven. 1861. 

An Account of the total Solar Eclipse of July 18, 1860, as ob- 
served for the United States Coast Survey near Steilacoom, Wash- 
ington Territory, by Lieut. J. M. Gilliss, U. S. N. [Appendix, 
No. 22. Report of the Superintendent of the United States Coast 
Survey.] 4to pamph. Washington. 1861. 
John L. Sibley. 

Report of the Committee of the Overseers of Harvard College, 
appointed to visit the Library for the Year 1861 ; together with 
accompanying Documents, submitted January 30, 1862. 8vo pamph. 
Boston. 1862. 
Geological Society of Dublin, 

Journal. Vol. IX. Pt 1. 1860 - 61. 8vo. Dublin. 186L 
Rev. Oharles Barnard. 

Proceedings of the Twenty-Fifth Annual Meeting of the Asso- 
ciation for the Support of the Warren-Street Chapel, together with 
Mr. Barnard's Report. 12mo pamph. Boston. 1862. 
Rev. Samuel Hdughion, M. A., F. R. *&, etc. 

Short Account of Experiments made at Dublin, to determine the 
Azimuthal Motion of the Plane of Vibration of a freely suspended 
Pendulum. 8vo pamph. Dublin. 1861. 

On the Reflection of Polarized Light from the Surface of trans- 
parent Bodies. 8vo pamph. Dublin. 1853. 

On the Solar and Lunar Diurnal Tides on the Coast of Lreland. 
8vo pamph. Dublin. 1854. 

On some New Laws of Reflection of Polarized Light. 8vo 
pamph. Dublin. 1854. 

On the Natural Constants of the Healthy Urine of Man, and a 
Theory of Work founded thereon. 16mo pamph. Dublin. 1861. 

The Tides of Dublin Bay, and the Battle of Clontarf, 23d April, 
1014. By Rev. Samuel Haughton and James Henthorn Todd, 
D. D., F. S. A. 8vo pamph. Dublin. 1861. 
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Natural History Society of Montreal. 

Canadian Naturalist and Geologist, and Proceedings of the Nat. 
Hist. Soc of Montreal. Vol. L, IV. Nos. 5, 6^ V., VI., VII. Nos. 
1,2. 8vo. Montreal. 1856-62. 
Stccte of Wisconsin. 

Report of the Geological Survey of the State of Wisconsin. 
Vol.1. Royal Svo. Albany. 1862. 
2). F. Z. von Schlechtendal. 

Linnsea. Ein Journal fur die Botanik in ihrem ganzen Umfange. 
Band XXX. Heft 3 - 6 ; XXXI. Heft 1. 8vo. Halle. 1859 - 61. 
Massachusetts Historical Society, 

Collections. Vol. V. 4th Ser. 8vo. Boston. 1861. 
Proceedings. 1860 - 62. 1 voL 8vo. Boston. 1862. 
Royal Horticultural Society^ London. 

Proceedings. Vol. I. No. 31. Dec. 1, 1861. 8vo. London. 
Zoological and Mineralogical Society, Regensburg, 

Correspondenz-Blatt Funfzehnter Jahrgang. 16mo. Regens- 
burg. 1861. 
Imperial Geological Institute, Vienna, 

Jahrbuch. Band XL, XIL No. 1. 8vo. Wien. 1860-61. 
Imperial Creographical Society, Vienna, 

Mittheilungen. IV. Jahr. 8vo. Wien. 1860. 
Royal Society of Tasmania^ 

Papers and Proceedings. Vols. I., II., HI., Pts. 1 and 2. 8vo. 
Tasmania. 1849-59. 

Supplement to Vol. HI. Meteorological Observations. 4to. 
Tasmania. 1859. 

Reports of the Society, for 1849 - 1859. 8vo. 1 1 pamph. Tas- 
mania. 1850 - 60. 

Catalogue of Plants in the Royal Society's Gardens, Queen's 
Park, Hobart Town, Tasmania. 8vo pamph. Tasmania. 1857. 

Industrial Products of Tasmania transmitted to the Crystal Pal- 
ace at Sydenham for Exhibition there. 8vo pamph. Tasmania. 
1857. 

Tasmanian Contributions to the Universal Exhibition of Industry 
at Paris, 1855. 4to pamph. Tasmania. 1855. 

Information for Emigrants, — Article Tasmania. [Extr. Jour. Soc. 
of Arts and of Inst in Union. VoL IX. No. 438.] 8vo. Lon- 
don. 1861. 
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Society of NaturaUsU in Dantzic. 

Neueste Schriften der Naturforschende Gesellschaft Band I. 
Heft 3, 4; 11. Heft. 2-4; III. Heft. 2-4; IV. Heft. 1-4; V. 
Heft. 1 - 4 ; VI. Heft. 1-4. 4to. HaUe a. Danzig. 1824 - 62. 
Imperial Academy of Sciences^ St, Petersburg. 

M^moires. VII~' S^rie, Tome IIL Nos. 2-11; Tome IV. No. 1. 
4to. St Peterebourg. 1860 - 61. 

Bulletin. Tome II. Nos. 4 - 8 ; Tome HI. Nos. 2 - 8 ; Tome IV. 
Nos. 1 et 2. 4to. St Peterebourg. 1860 - 61. 

Tabulae Quantitatum Besselianarum quibus apparentes Stellarum 
Positiones in Medias Gonvertuntur adbibitis Numeris constantibus 
Pulco^ensibus pro Annis 1840 ad 1864 computatae. Edidit Otto 
Struve. 8vo. Petropoli. 1861. 

Arc du M^ridien de 25° 20' entre le Danube et la Mer Glaciale, 
Mesur^ depuis 1816 jusqu'en 1855 sous la Direction de C. Tenner, 
N. H. Selander, Chr. Hansteen, F. G. W. Struve: Ouvrage 
composd sur les difierents materiaux et redig^ par F. G. W. 
Struve. Public par I'Acad. des Sc. de St Peterebourg, Tome I. et 
II. et Planches. 3 vols. 4to. St Petereboui^. 1857, 1860. 
Administration of Mines of Russia. 

Annales de FObservatoire Physique Central de Russie. Ann^e 
1858, Nos. 1 et 4. 2 vols. 4to. St Peterebourg. 1861. 

Suppl. aux Annales pour TAnn^e 1858 - 59. 4to. St 

Peterebourg. 1861. 

Compte Rendu Annuel. Ann^e 1859-60. 4to. St Peters- 
bourg. 1859-60. 
Imperial Society of Naturalists^ Moscow. 

Bulletin. Ann^e 1860, Nos. 2, 3, et 4. 8vo. Mosoou. 1860. 

Nouveaux M^moires. Tome XIII. Livr. H. 4to. Moscou. 
1861. 
Society of Naturalists^ Berne. 

Mittheilungen der Naturforechende Gesellscbaft, aus dem Jahre 
1858,1859,1860. 8vo. Berne. 1858-60. 
Royal Academy of Sciences, Amsterdam. 

Verhandelingen der koninklrjke Akad. van Wetenschappen. Ne- 
gende Decl. 4to. Amsterdam. 1861. 

Verelagen en Mededeelingen ..... Afdl. Natuurkunde. Elfde 
en Twaalfde Declen. 8vo. Amsterdam. 1861. 

Jaarbock voor 1860. 8vo. Amsterdam. 
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Swiss Society of Naturalists, 

Verhandlunger der Schweizerische Naturforschende G^sellschafL 
Yersammlung 43 u. 44. 2 vols. 8vo. Berne and Lugano. 1859-61. 
Entomological Society, Stettin, 

Entomologische Zeitung, Zweiundzwanzigster Jahrgang. 16mo. 
Stettin. 1861. 
Radcliffe Trustees, 

Astronomical and Meteorological Observations made at tbe Rad- 
diffe Observatory, Oxfdrd, in the Year 1858. Vol. XIX. Royal 
8vo. Oxford. 1861. 
WiUiam Sharswood. 

Miscellaneous Writings. Vol. I. In Memoriam. pp. 1-16 
(John Eatton Le Conte, a Necrology). 8vo pamph. Philadel- 
phia. 1862. 

Catalogue of the Mineralogical Species Allanite. [From Froc. 
Boston Soc Nat. Hist Vol VIII. pp. 55 - 58.] 8vo. 

Catalogue of the Minerals containing Cerium. [From Proc 
Boston Soc. Nat. Hist] 8vo pamph. Boston. 1861. 
Young Men's Mercantile Library Association, Cincinnati, 

Twenty-Seventh Annual Report of the Board of Directors, for the 
year 1861. 8vo pamph. Cincinnati. 1862. 
Jules Marcou, 

Geology of North America, with Two Reports on the Prairies of 
Arkansas and Texas, the Rocky Mountains of New Mexico, and the 
Sierra Nevada of California, originally made for the United States 
Government 1 vol. 4to. Zurich. 1858. 

American Geology. — Letter on some Points of the Geology of 
Texas, New Mexico, Kansas, and Nebraska : addressed to Messrs. 
F. B. Meek and F. V. Hayden. 8vo pamph. Zurich. 1858. 

Sur le N^ocomien dans le Jura et son Role dans le S^rie Strati- 
graphique. 8vo pamph. Geneve. 1858. 

Reply to the Criticisms of James D. Dana, including Da- 
na's two Articles, with a Letter of Louis Agassiz. 8vo pamph. 
Zurich. 1859. 

Dyas et Trias ou le Nouveau Gres Rouge en Europe dans TAme- 
rique du Nord et dans I'lnde. 8vo pamph. Geneve. 1859. 

On the Primordial Fauna and the Taconic System, by Joachim 
Barrande. With Additional Notes by Jules Marcou. 8vo pamph. 
Boston. 1860. 
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Notes on the Cretaceous and Carboniferous Bocks of Texas. 8vo 
pamph. Boston. 1861. 

Notes pour senrir k une Description G^Iogique des Montagnes 
Bocheuses. 8yo pamph. Gren^ve. 1858. 

Esqnisse d'one ChissificatJon des Chaines des Montagnes d'une 
Fartie de TAmerique du Nord. 8yo pamph. Paris, 1855. 
T. Sterry Hunt 

New Species of Lower Silurian Fossils. By E. Billings, F. G. S., 
etc. [Geolog. Surv. of Canada.] 8vo pamph. Montreal. 1861. 
Joel Parker, 

Habeas Corpus, and Martial Law. A Beview of the Opinion of 
Chief Justice Tanej in the Case of John Merryman. 8yo pamph. 
Cambridge. 1861. 
Zoological Society of London, 

Transactions. Vol. IV., Ft 7, Section 1. 4to. London. 1861. 

Proceedings 1860. Pt. IIL June - Dec. 87a London. 

Proceedings <^ the Scientific Meetings of the Zoological Society. 
1861. Fts. LandIL Jan.*- June. 8vo. London. 
G, Inzani e A, Lemoigne. 

Sulle Origini e Sull' Andamento di Varii Fasci Nervosi delF Cer- 
vello. Bicerche Anatomiche di 6. Inzani e di A. Lemoigne, Pro- 
fessori nella Begia Universita Parmeuse. 8vo pamph. Parma. 
1861. 
Charlet Sumner. 

Union and Peace ; how they shall be restored. Speech of Hon. 
Charles Sumner before the Bepublican State Convention, at Wor- 
cester, Oct. 1, 1861. 8yo pamph. Boston. 1861. 

Treasury Notes, a Legal Tender. Speech of Hon. Charles 
Sumner of Massachusetts, in the Senate of the United States, Feb. 
13, 1862. 8yo pamph. Washington. 1862. 

The Expulsion of a Senator. Speech of Hon. Charles Sumner, 
in the Senate of the United States, Jan. 20, 1862. 8yo pamph. 
Washington. 1862. 

Speech of Hon. Charles Sumner, of Massachusetts, on Maritime 
Bights ; delivered in the Senate of the United States, Jan. 9, 1862. 
8vo pamph. Washington. 1862. 

Speech of Hon. Andrew Johnson, of Tennessee, on the proposed 
Expulsion of Mr. Bright; delivered in the Senate of the United 
States, Jan. 31, 1862. 8vo pamph. Washington. 1862. 
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Speech of Hon. Henry Wilson of Massachusetts, in the Senate, 
March 27, 1862, on the Bill to abolish Slavery in the District of 
Columbia, introduced by him, December 16, 1861, referred to the 
District Committee, and reported back with Amendments, by Mr. 
Morrill. 8vo pamph. Washington. 1862. 

Report of the Commissioner of Patents for the Year 1860. — 
Arts and Manufactures. — Mechanics. Vols. I. and II. 8vo. Wash- 
ington. 1861. 

Report for the Year 1860. — Agriculture. 1 vol. 8vo. Wash- 
ington. 1861. 
Society of Naturalists, HaUe. 

Abhandlungen der Naturforschenden Gesellschafl. Sechstes Band, 
Erstes Band. 4to. Halle. 1861. 
Imperial Academy of Sciences, etc^ Dijon. 

M^moires. 2« S^rie. Tome VIII. 1860. 8vo. Dijon. 1861. 
Imperial Academy of Sciences, Sfc*, Rotien, 

Precis Analytique des Travaux de TAcad^mie pendant FAnnee 
1859-60. 8vo. Rouen. 1860. 
Society of Naturalists, Freiburg in Briesgau, 

Berichte Uber die Verhandlungen. Band II. Heft III. 8vo. 
Freiburg L B. 1861. 
Roycd Society of Sciences, Leipsic. 

Abhandlungen der Kon. Sach. Gesell. der Wissenschaften. Phil.- 
Hist Classe. Band IH., Band IV. pp. 1 - 110. — Math.-Phys. 
Classe. Band V., Band VI. pp. 1 - 52. Roy. 8vo. Leipzig. 
1860-61. 

Berichte uber die Verhandlungen. PhiL-Hist Classe. 1860, 
Nos. 3, 4 ; 1861, No. L — Math.-Phy8. Classe. 1860, Nos. 1, 2, 3. 
8vo. Leipzig. 1860-61. 
Society of Sciences, Harlem, 

Natuurkundige Verhandelingen van de HoUandsche Maatschappij 
der Wettenschappen. — Tweede Verzameling. 14 Deel. Stuk 1, 2. 
4to. Haarlem. 1858, 1861. 
Geological Society of London. 

•Quarterly Journal Vol. XVII., Pt. 3. No. 67. 8vo. London. 
1861. 
British Association for the Advancement of Science. 

Report of the Thirtieth Meeting, held at Oxford in June and 
July, 1860. 8vo. London. 1861. 
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Linnean Society of London. 

Transactions. Vol, XXIIL, Pt. 1. 4to. London. 1860. 

Journal of the Proceedings. — Botany. Vol. IV. No. 16, and 
Supplement to Vol. FV. ; VoL V. Nos. 17-20, and Ist and 2d 
Suppl. to Vol. V. — Zoology. Vol. IV. No. 16 ; Vol. V. Nos. 17 - 
20. 8vo. London. 1860-61. 

List of the Linnean Society. 8vo. London. 1860. 
Society for the Advancement of the Physical Sciences^ Marburg, 

Schriflen der Gresellschaft fiir Beforderung der gesammten Natur- 
wissenschaften. Band VL-VIII. 8vo. Marburg. 1848, 1849, 
1857. 

Der Wetterauer Gresellschaft fiir Naturkunde zur Feier ihres 
Funfzigjahrigen Bestehens am 11 August, 1858, im Namen der 
Gesellschaft. 4to. Marburg. 

Guilielmus Scheffer. Beitrag zur Geschichte des Foetus im Foe- 
tus. 4to pamph. Marburgi. 1860. 

Schell Wilhelm, Dr. Prof. — Allgemeine Theorie der Curven 
doppelter Kriimmung in Rein Geometrischer Darstellung. 8vo 
pamph. Leipzig. 1859. 
Royal Academy of Sciences, Naples. 

Degl' Insetti che attaccano F Albero ed il Frutto delF Olivo del 
Ciliegio del Pero del Melo del Castano e della Vite e le Semenze 

del Pisello della Lenticchia della Fava e del Grano Per 

Achille Costa. — Opera Coronata dalla Reale Accademia delle 
Scienze di Napoli. 4to. Napoli. 1857. 

Esame Critico di Cio che Y Arago ebbe Scritto suUe Invenzioni, 
Scoperte, ed Opere di Galileo Gralilei poi publicato nel Vol. HI. 
delle 6ue Biographic nel 1855. — Lettura fatta all' Accademia delle 
Scienze di Napoli nelle tomate del Novembre del 1855. 4to pamph. 
Napoli. 1856. 

Sulla Notizia di un Viaggio del Sig. Mailly fatto in SiciHa e nel 
Meggogiomo deir Italia. — Nota letta alia Reale Accademia delle 
Scienze di Napoli nella tomata del 9 Aprile, 1859. 8vo pamph. 
Napoli. 
California Academy of Natural Sciences. 

Proceedings. Vol.1860, pp. 45-124. 8vo. 1861. 
Dartmouth College. 

Catalogus Senatus Academici, etc, in Collegio Dartmuthensi Ha- 
noverae in Republica Neo-Hantoniensi. 8vo. Hanover. 1860. 
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Catalogue of the Officers and Students of Dartmouth College for 
the Academical Year 1860 - 61. 8vo pamph. Hanover. 1861. 
War Department. 

Report upon the Physics and Hydraulics of the Mississippi River ; 
upon the Protection of the Alluvial Region against Overflow ; and 
upon the Deepening of the Mouths ; based upon Surveys and In- 
vestigations made under the Acts of Congress directing the Topo- 
graphical and Hydrographical Survey of the Delta of the Missis- 
sippi River. Prepared by Captain A. A. Humphreys and 

Lieut H. L. Abbot, Corps of Topographical Engineers, United 
States Army. 1 vol. 4to. Philadelphia. 1861. 
BaUxvian Society of Sciences. 

Natuurkundig Tijdschrift voor Nederl. Indie. Deel XXII. 5 
Serie, D. U. Afl. 3- 6; Deel XXIII. 5 Serie, D. III. Afl. 1-3. 
8vo. Batavia. 1860-61. 
G. J. AcOer. 

Notes on Certain Passages of the Agamemnon of JEschylus. 
8vo pamph. Chambersburg, Pa. 1861. 
Daniel TreadweJL 

Boston Journal of Philosophy and the Arts. 3 vols. 8vo. Bos- 
ton. 1824-26. 
Ldterary and Philosophical Society of Liverpool. 

Proceedmgs. No. XV. 1860-61. 1 vol. 8vo. Liverpool. 
1861. 
Royal Society of Sciences^ Upsal. 

Nova Acta RegisB Societatis Scientiarum Upsaliensis. Seriei 
TertisB. VoL IIL 4to. UpsaKae. 1861. 

Arsskrift utgifven af Kongl. Vetenskaps-Societeten i Upsala. 
Andra Argangen. 8vo. Upsala. 1861. 
Royal Danish Academy. 

Oversigt over det Kgl. Danske Videnskabemes Selskabs For- 
handlinger i Aaret, 1860. 1 vol. 8vo. Kjobenhavn. 
Royal Academy of Sciences, Turin. 

M^morie della Reale Accademia deUe Scienze di Torino. Serie 
Seconda. Tomo XIX. 4to. Torino. 1861. 
Societe de Physique et d'Bistoire NahireUe de Geneve. 

M^moires. Tom XVL 1* Partie. 4to. Geneve. 1861. 
Board of Trade, London. 

Meteorological Papers published by Authority of the Board of 
VOL. V. 56 
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Trade. — First and Fourth Numbers. 2 vols. 4to. London. 
1857, 1860. 

Report of the Meteorological Department of the Board of Trade. 
1 vol. 8yo. London. 1857. 

Meteorological Register kept bj the Earl of Gifibrd in his Yacht 
^ Fair Rosamond.'' 4to pamph. London. 1857. 

Great Circle Sailing (Robert Fitzroj). 16mo pamph. LcHidon. 
1858. 
Natural JBtstory Society in Augsburg. 

Vierzehnter Bericht des Naturhistorischen Verems, im Jahre 
1861. 8yo. Augsburg. 1861. 
Dr. Carl Rokitanshy, 

Lehrbuch der Pathdogischen Anatomie Dritter Band, 

Erste u Zweite Lief. 8vo. Wien. 1859-61. 

Ueber Bindegewebs Wucherung im NerrensjBteme. 8yo pamph. 
Wien. 1857. 

Ueber das Answachsen der Bindegewebs-Substaneen und die 
Beziehung desselben zur Entztindung. 8yo pamph. Wien. 1854. 
Royal Univerntg of Norway. 

Index Scholarum in Universitate Regia Fredericaana, 1861. 4to 
pamph. Christiania. 1861. 

Aarsberetning for 1859. 16mo pamph. Christiania. 1861. 

Det Kong. Norske Frederiks Universitets Stifletse fremstillet i 
Anledning af dets Halvhundredaarsfest af M. J. Morrad. 16mo 
pamph. Christiania. 1861. 

Solennia Academica Universitatis Literari9& Regis Frederidanas 
ante 1 Annos Conditae Die 11. Septembris Anni 1861 celebrazida 
indicit Senatus Academicus. 4to pamph. Christianise. 1861. 

Cantate ved det Norske Universitets Halvhundredaarsfest den 
2**^ September 1861. 4to pamph. Christiania. 1861* 

Generalberetning fra Gaustad Sindssygeasjl for Aaret 1860. Yed 
Ole Sandberg. 4to pamph. Christiania. 1861. 

Aarsberetning for 1859 fra Overlsegeme for d^i Spedalske Syg- 
dom O. G. Hoegh og C. J. Loberg til Departement for det Lidre. 
8to pamph. Christiania. 1860. 

Karlamagnus Saga ok £[appa Hans.- — Fort»llinger om Keiser 
Karl Magnus og Hans Jaevninger, i Norsk Bearbeidelse £ra det 
Trettende Aarhundrede. Udgivet af C. R linger. II. 8vo pamph. 
Christiaiiia. 1860. 
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Om Siphonodentalium Vitreum, en nj Slaegt og Art af Dentali- 
demes Familie af Dr. Michael Sars, Profl ved Christianias Univer- 
sitet. 4to pampk Christiania. 1861. 

Om Eometbanenies Indbyrdes Belliggenhed, Bes^arelse af Uni- 
versitetets Prisopgave for 1860, af H. Mohn. 4to pamph. Chris- 
tiania. 1861. 

B^sum^ du Programme de rUniyersit^ do Christiania pour le 
l** Semestre 1861. — Introduction par M. le Professeur C. Fearn- 
lej. 4to pamph. Christiania. 1861. 

Om Cirklers Beroering. Besvarelse af Universitetets Prisopgave 
for 1859, af C. M. Guldberg. 4to pamph. Christiania. 1861. 
Isaac Lea^ LL. D. 

Observations on the Genus Uniq. VoL VIII. Pt 2. 4to. Phila- 
delphia. 1862. 

Eemarks on the Number of Unionidae, etc. 8vo pamph. Phila- 
delphia. 1862. 

Check-List of the Shells of North America, UnionidaB. 8vo pamph. 
Philadelphia. 1862. 

Publications of Isaac Lea on Recent Conchology. — Extracted 
from a List of American Writers on Recent Conchology, by George 
M. Tryon, Jr. 8vo pamph. Philadelphia. 1861. 
Society of Physiccd Sciences of Saint GalL 

Bericht uber die Thatigkeit der St Gallisohen Naturwissen- 
schafUichen Gesellschafl wahrend des Yereinsjahres 1858 - 60 und 
1860-186L 2 vols. St. GaUen. 1860-61. 

Beitrage zur Anatomic und Entwicklungsgeschichte der Algen- 
gattung Lemanea. Yon B. Wartmann, Dr. Philosophiae. 4to pamph. 
St. GaUen. 1854. 
£L de Saussure. 

Orthoptera Nova Americana. (Diagnoses Praeluninaires.) (Series 

1 and 2.) — Extr. de la Revue et Mag. de Zoologie. 16mo. 

2 pamph. Paris. 1859-61. 

Description d'une Serie d'Hym^nopteres Nouveaux de la Tribu 
des Scoliens. — Extr. de la Gazette Entomologique de Stettin. 
16mo pamph. Stettin. 1859. 

Notesur Quelques Oiseaux du Mexique. — (Extr. de la Revue 
et Mag. de Zoologie, 1850, No. 3.) 16m« pamph. Paris. 1859. 
J, S Newberry, 

Report upon the Colorado River of the West, explored in 1857 
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